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AMOUNT AND CHARACTERISTICS OF 
TRUCKING ON RURAL ROADS 


BY THE DIVISION OF HIGHWAY TRANSPORT, PUBLIC ROADS ADMINISTRATION 


Reported by John T. Lynch, Senior Highway Economist and Thomas B. Dimmick, Associate Highway Engineer-Economist 


ARGE VOLUMES of 
freight have moved 
over our highways 

fora number of vears, but 
little has been known until 
recently concerning the 
amount and characteristics 
of this movement. The 
nature of the trucking 
industry makes impracti- 
cable the periodic reporting 
of comprehensive statistics 
such as those which have 
long been compiled for 
railroads. It is true that 
the large interstate com- 
mon and contract carriers, 
having annual gross oper- 
ating revenues In excess of 
$100,000, make extensive 
reports to the Interstate 
Commerce Commission, 
but these carriers consti- 
tute less than one percent 
of total truck operators. 
There are almost 3,000,000 
truck owners in the United 
States, about S85 percent of 
whom own only one truck, 
and few of whom keep ree- 
ords useful as a basis for 
statistical reports. A truck 
and bus inventory, which 
will vield certain statistical 
data concerning vehicle 
types and annual mileages 
driven, is now being made 
as part of the program of 








Our highways play a vital role in the movement of 


goods, both in war and in peace, but because the truck- 
ing industry is made up mainly of numerous small 
carriers, statistical reports such as those compiled 
periodically for railways have not been made. The 
highway planning surveys, however, have afforded the 


means of estimating the amount and characteristics of 


trucking on rural roads. 

This report presents estimates of vehicle-mileage, 
percent loaded, average carried load, and ton-mileage 
for trucks on main and local rural roads in 1940, and on 
main rural roads in 1942, prepared on the basis of data 
obtained principally in the initial and continuing phases 
of the highway planning surveys. Separate estimates 
are made for single-unit trucks and for truck combina- 
tions. The 1940 estimates are subdivided to show the 
nature of the haul as regards origin and destination, 
classified as rural or urban, and as within or without the 
State under consideration. For 16 States, analysis is 


made of trip extent on the basis of the number of 


counties traversed. The frequency of heavy gross 
weights and axle loads in 1940 and 1942, and the 
frequency of heavy load concentrations in 1942 are 
also presented. 

Freight hauling by truck on rural roads in 1940 
amounted to about 59 billion ton-miles——47 billion on 
main roads, and 12 billion on local roads. City-to-city 
hauling made up slightly more than half of this ton- 
mileage. Total rural hauling was about 68 percent 
intrastate, and only about 32 percent was interstate or 
transstate. 

Truck vehicle-mileage fell off in 1942, but heavier 
loads resulted in approximately the same ton-mileage 
on main roads as in 1940. Use of truck combinations 
has increased greatly. 

Frequency of both heavy gross loads and heavy axle 
loads increased from 1940 to 1942. Heavy gross loads 
were most frequent in the Pacific region, but heavy axle 
loads were most frequent in New England. Interior 
groups of axles were found to produce excessive load 
concentrations more frequently than the over-all wheel 
base. 








supplied the basie data on 
which estimates of vehicle- 
miles driven and ton-miles 
hauled on the different 
road systems, and between 
origins and destinations in 
different categories, could 
be based. 

These highway planning 
survey operat ions were ex- 
tensive. Measurements 
were made of the mileage 
of all rural roads open to 
public use and scheduled 
traffic counts were made 
during a l-vear period at 
times and places sufficient 
to permit fairly accurate 
estimates of the volume of 
traffie on all portions of 
this mileage. The road- 
use survey, in which repre- 
sentative owners were 
questioned concerning 
miles driven during the 
preceding year, afforded a 
check of the vehicle-miles 
caleulated from the traflie 
survey and supplied this in- 
formation for a few States 
that had = not completed 
traffic tables. In the load- 
ometer survey, more than 
2'; million trucks were 
weighed. This operation 
was carried out principally 
on main roads, as the 
number of trucks passing 


the Highway Traffic Advisory Committee to the War 
Department, but this will not give information on the 
tonnages transported by truck or on the origins and 
destinations of trips. 


HIGHWAY PLANNING SURVEY SUPPLIES BASIC DATA 


The vital role of our highways in the movement of 
goods, both in war and in peace, makes a knowledge 
Of the extent and characteristics of trucking highly 
desirable and such knowledge is a prerequisite to 2 
thorouch understanding of our national transporta- 
tion problems. The obtaining of data which would 
supply such knowledge was one of the objectives of 
the highway planning surveys, conducted by the 


Yarlou- States in cooperation with the Public Roads 
Admit stration, beginning in 1936. The measuring of 


road jaileages, traffie counts by vehicle type, the 
Weighiige of trucks, the questioning of truck drivers 


roncer ing origin and destination, and the question- 
Fh Se ruck owners concerning the miles driven on 
liffere + road systems during the preceding year, 


ri { 
. + l 


a given point on a local road in the course of a day 
Was generally so small that the results to be obtained 
would not justify the cost. Origin and destination 
information was obtained at all loadometer stations, 
and, in many States, at a number of additional 
stations on local roads 

In spite of the large volume of pertinent data avail- 
able in the highway planning survey tables, there are 
still deficiencies in information needed to compute the 
ton-miles of load hauled in a specific year on main and 
local rural roads throughout the United States. For 
example, a few States have not compiled traffic tables, 
and several have hot compiled loadometer tables. As 
pointed out in the preceding paragraph, there is a 
scarcity of data concerning weights of vehicles on local 
roads. 

Since field surveys were made in different years in 
different States it was necessary to establish trends 
from the survey year to a common year. Continuing 
survey operations give ample data for estimating trends 
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FiGuRE 2.—CoMPARISON OF ROAD MILEAGE, ToTaL VEHICLE- 
Mites, Truck VEHICLE-MILES AND TOoN-MILES OF CARRIED 
Loap ON Matin Rurat Roaps Wirnu THoseE on Locat RuRAL 
Roaps, IN THE YEAR 1940 


in vehicle-miles, but weighing operations were repeated 
in only a few States in the 1936-40 period, and the basis 
for estimating weight trends is therefore not entirely 
satisfactory. Fortunately, local roads carry only a 
small percentage of the total ton-mileage, and weight 
changes during the period considered were not large, 
so that errors of considerable proportions in estimating 
local-road tonnages and weight trends would introduce 
only small percentage errors in the over-all totals. 

On the whole, it was thought that the available data 
were sufficient to permit the preparation of estimates 


SEVERAL KINDS oF TRUCK COMBINATIONS, 


which, though not entirely accurate in some details, 
would nevertheless give a comprehensive picture of the 
amount and characteristics of trucking on rural roads 
which would have considerable reliability in its broad 
outlines, and would lead to a better understanding of 
the function of highway transportation in the move- 
ment of commodities. Each figure used in the esti- 
mates was decided upon after all available data were 
carefully considered and an effort was made to find the 
reasons for any lack of agreement in data from two or 
more sources such as, for example, the traffic survey 
and the road-use survey. States lacking sufficient 
information to give a satisfactory basis for the estimates 
ina given table were lumped together in the table under 
the heading “Other States” though, in many cases, the 
estimates for the “Other States” group were arrived 
at by making the best estimate possible for each State 
in the group. The data on which each estimate 1s 
based, and the method of arriving at the figures will be 
described in detail in a later section of this article, after 
the estimates have been presented and discussed as to 
significance, 


TRUCKING CHARACTERISTICS DIFFER ON MAIN AND LOCAL ROADS 


The year 1940 was selected as the base for the est- 
mates because it was the last year before war activities 


began to make important changes in traffic trends 
Since trends were relatively stable between 193 and 
1940, estimates could be made with much create! 


assurance of accuracy for 1940 than for a later year. 
However, a special short survey made in the sumer 0! 
1942 afforded the basis for estimating wartim: rends 
on main roads and estimates based on these da'a will 
be presented also. 
Since trucking characteristics on local roa liffer 
materially from those on main roads, it was ught 
advisable to prepare separate estimates for Uwe 
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FiGuRE 3.—TyYPICAL SINGLE-UNIT TRUCKS 





TaBLe 1.—Percentage of total rural road mileage, percentage of | TABLE 1.—Percentage of total rural road mileage, percentage of 
total rural vehicle-mileage of all vehicles, and average daily total rural vehicle-mileage of all vehicles, and average daily 
traffic density on main and on local rural roads in each State traffic density on main and on local rural roads in each State 
im the year 1940 in the year 1940—Continued 

Main roads socal roads 
Main roads Local roads fain road Local road 
All 
Bes Per Per = 
‘ : Per- = Per- Edcpaial State Per Rae ee Sch AEN PRO 
tate Per- | centage Average Per- centage! Average *¥,er ae centage COntaee Average) contage| centage Average daily 
centage centage : daily * , oftotal| daily of total | daily eae: 
total oftotal daily of total of total | daily chicka of total |. ahicle-| vehicles of total feliisia-\wetiolen vehicles 
OF folar | vehicle- vehicles, 0.10 | vehicles vehicles) Y°UCes mileage ‘oy enieres! mileage pads (hs a 
mileage nileano mileage bir ranted nileage mileage! mileage 

Alaban 10.4 63.2 625 89.6 36.8 42 102 — 4 Lo ha ~ ‘ a es 

Arizona 12.2 65.5 51 87.8 34.5 4() 103 Ut hh 130 =F 47 87.0) oF () 31) 102 

—— 16.2 83. 7 $24 X3. 8 16.3 16 &3 Sawin a 12 4 me ate 874 2 { BF 198 
aliforr 12.7 ra ae 1,555 87.3 28.3 &Y 276 é ‘ ss egies Rae os = od aan 

Colorad: Tr 837 373 84.2 16.3 14 =) Virginia 19.8 78.6 RRO 80. 2 21.4 60 224 

’ = Washington 12.1 72.7 996 87.9 27.3 41 137 

Florid, . zi. : = : : ore Lbs. - : os ih West Virginia 13. ¢ 68. 0 869 86.4 32.0 65 174 

aa oe wo we: 44.60 é s eed < 119 65 ‘ nr ‘ 

Georgia 13. 2 69.4 600 86.8 30. 6 10) 114 \. enbanse ais oe ve en ; a ae . — : m1) rs 

Idaho 13.6 73.2 78 86.4 26.8 27 40 — : = 7 

illinois 9.3 78.4 1, 441 90. 7 21.3 10 170 Subtotal 11.4 69.0 841 RS. 6 31.0 42 133 

indiana 11.5 70.0 1, 206 RS. 5 30.0 67 198 Other States 15, 4 1.9 1, 545 84.5 28. 1 127 347 

owa 8.3 63.6 S46 91.7 36.4 $7 111 : 

Kansas 7.1) 62 621 92.9) 37.3 2s 70 Ailsa 16! The S83 NR i 143 

Kentuck 15. 4 78.7 631 84.6 21.3 3] 124 ages 1.6 3 y ; k 
Auisiar 41 70.2 1, 028 90.9 29.8 44 134 
Maryla 24.3 R38 1. 75.7 16.2 gg 112 Includes Delaware, Maine, New Jersey, and New York 
Massa 10.1 | 55.7! 3, 89.9 44.3 316 641 — aa on — . aa 
Michi 93| 78) 1 90.7| m2 64 o3 | Classes of roads. Another reason for this decision was 
‘UND qs 2 2 m7 5 3 . . . , . . , Tt. 
Missis “| =e =—| os on 2 | that the data for main roads were much more extensive 
M than those for local roads and the separate treatment 
Issour 11.8 80.5 Ys 88. 2 19.5 20 91 " Som. ° 
Montar 77 64.5 371) 9? 3 35 5 1s 17 of the two systems permitted the segregation of the 
ebr: 5 36 , 35.7 j : ; ; Re 
Nevada at ae) aed eed ee ~ 4 | estimates well supported by data from those which 
New H r 10.9 69.2 1,367) 891 308 74 2144 | were more speculative 
rl’ . : “7 * . 
otek 5.8| 657| 530} 94.2] 343 17 47 [There is considerable difference in the manner of 
orth ( 75 36 ) ‘ 5 76 eS eae Te ean ‘ : 
North D Se) aoe) eee Ge ee . 6 | classifying roads into administrative systems in the 
0 ag + ‘ sigh af : aa PS : ; : tia ; 

Obi : 17.7| 76 1089 823 23.5 65 21 | different States, but in general the State system, or 
— 8.1 71.6 795 91.9 8. 4 28 89 ; an : A a 
the primary State system in some States, comprises 

regon ; wai’ ROT . 26, 8 , . : . 66 9) oy rT: 

Pennsy! gS fe 29 > - "Nl | the mileage classed as ‘‘main. Che term “local roads,”’ 
Rhode |: pote vi “ aac) ed a et . ote ’ ae cnc 

Rhode 1 29.5) 85.0) 1,697) 70.5| 15.0 125 59 | as used in this analysis, includes important county 
South 19.8 B01 574 80. 2 19.9 35 142 Q ] 

South D cal mal ae! aeel axe 14 » | roads and secondary State roads, as well as the roads 





which render little service except to the people living 
along them. 

Figure 2 and tables 1 and 
mileages and traffic service rendered by main and local 
roads and tend to define the classifications, as used in 
The main roads constitute only a 
small percentage of the rural road mileage, but accom- 
modate a high percentage of the vehicle-mileage of both 
passenger cars and trucks, and a still higher percentage 
of the ton-mileage of commodities hauled. 
daily traffic density was nearly twenty times as great 
on main roads as on local roads. 
that in spite of some indefiniteness at the borderline, 
the two classifications represent on the whole, distinct 
Classes of roads with very differeat characteristics as 
regards traffie service. 


this discussion. 


TON-MILEAGE ON MAIN ROADS DIVIDED ALMOST EQUALLY 
BETWEEN SINGLE-UNIT TRUCKS AND COMBINATIONS 
A considerable portion of the truck traffic on main 
roads consisted of combinations like those shown in 
Table 3 shows that, for the country as a 


figure 1. 


TABLE 2. 


Alabama 

Arizona 

Arkansas 
California 
Colorado 
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whole, 21.0 percent of the truck vehicle-mileage on 
main roads was by these combinations. The percent- 


give comparisons of | age varied greatly in different States, however. The 


highest figure was 40.0 percent in Indiana and the low- 
est was 5.1 percent in nearby Kentucky. The reason 
for the small number of combinations in Kentucky was 
a State law which limited gross weights to 18,000 pounds 
and made uneconomical the use of any type of vehicle 
larger than a single-unit truck. This law has not vet 
been changed permanently, though the restriction has 
been relaxed to some extent during the war, on roads 
designated as ‘‘National Emergency Highways.”’ 

On local roads, the major portion of the truck traffic 
was by single-unit trucks such as are shown in figure 3, 
and only about 6 percent was by combinations (table 
4). In several States, however, the combinations 
amounted to from 10 to 17 percent of the truck traffic 
on roads of this class. 


Average 


The proportion of loaded vehicles was greater for 
than for single-unit trucks. Table 5 
for all rural roads, both main and _ local, 


combinations 
shows that 


and of trucks and combinations on main and on local rural roads in each State 
in the year 1940 


Main roads Local road Atl roads 
' , rucks and combin Prucks and combin ’ heel rrucks at 
\] ehicle Pru and on , Al! vehicles , All vehicles - 
ions tio! 
Thousands of Thousands of Thousands of Thousands of Thousands o l} 
rehicle-miles Pe ent rehicle-miles vehicle-miles Percent rehicle-mules vehicle-miles Perce 
1, 303, SSS 21.4 298, 228 S11, 45¢ 4.2 277,518 2, 205, O44 2 
675, 909 17.1 115, 580 556, O13 2 84, 375 1, 031, 922 v4 ' 
1, 376, 409 28, 1 386, 771 268, O4¢ 4.2 91, 672 1, 644, 455 2u. S, 44 
7, 171, 423 15. 2 1, 090, 056 2 830, 561 2 653, S60 10, OO1, OS4 17.4 i]t 
1, 617, 112 22.6 365, 467 514, 921 21.8 87, 548 1, 932, 033 23. 4 
1, 685, 135 15.5 261, 196 311. 470 F1.5 66, G66 1. 996. 605 16.4 
1,843, 854 24.8 457, 27 556, WOT uM. 2 173, 783 2, 400, 851 2h , 
2 816, 554 91.5 605, 559 1. 241. S81 D5, ( $10. 470 4, O58, 435 22 ¢ 
747, 605 21.1 168, 205 292 O19 1.7 92. 570 1, O89, 624 23.9 st 
019, 360 16.4 848, 272 1, 358, 480 95.9 351, 846 6,377,840 Is. ‘ 
19, 926 21.0 797, 144 1, 626, 825 24.0) S40 458 D, 422, 751 21.9 8 
2, 607, 397 18.0 169, 331 1, 402. 284 16.0 238, 765 $ O04. OS] 17 s 
2, 060, 368 14 405, SO2 295, TO 22 275, 784 } 286, O74 a> t 
2, 001, 008 20.4 10S, 204 $1. 56S S l 72 2, 542, 571 21 - 
1, 306, 449 21.9 286, 112 44, 500 29. | 161, 3S¢ 1, S61, O39 24. 0 44, 298 
2, 016, 661 21.3 $29, 549 ISO, S5H Is. ¢ 72, 513 2, 40 7 2 N 
2, 267, 270 15.0 340, O91 1. 803. 233 Is. 0 $24, SS2 1, O70, 503 lt 
4, 739, 382 16. 1 763, O41 1, 861, 424 7.4 325, 750 6, 600,811 16. 5 ss 
2, 383, G04 18. 2 $33, 872 1, 382, 137 If, S 232, 144 3, 766, O41 ee 
1, 942, 73¢ 27 532. 310 x)] 1] »4/ 79 2 743 977 oN s 
s, BLL, S17 22.3 643, SO] 753, 649 23.9 ISs0, 122 3, S64, SHO wa. € 
SH4, BYE 21. 1 182, 387 1 , 24 117,511 1, 340, 148 ae Su 
1, 270, S41 20.0 254, 168 70 Ss 22 156, 639 1, 976, 424 cl). S S 
44 16.2 19, 34 74, O20 2 t S34 ; ’ 
677. 918 1.4 17, 620 ( 7 6.2 1s, SS] G79. ¢ 
H86, 210 23. 8 6 s s 240 ] S18 1, 044, 454 t 
738, 50U 4 676. 4 ) 174 ) 62, 52 646, 48 ‘ 
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83.870 17. 1 O84, O42 146. 745 t () 7. AGO, ¢ ) s 
7S. 667 0). 6 190, OO 43. 49 21.7 204, 738 ,, 322, 160 
se. 134 7.0 643 7. 49 ~ SSF) 893, 62 
143. So 7 O62, 878 9 se ~ + O84 8 416. 17 
$24, 12 ) 53, O16 4. S4¢ 297 108. O7 
SAO), UE 0.2 , SY ) x i) » 310. 820 s 
OO. 406 %(). 2 { {Nu 17¢ { SN 77 
Q03, 7 it Ss? HDA 224 } a « s42 
6, OS2 0.4 $24.3 °y ) F f , S61 64 
HOLL. Tt Is. 4 fT) } is 4.4 1s ; 802, 274 
1S1. 600 ; ‘ TU 417, 12 ISS 1” 628, 72 
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about 72 percent of the combinations compared to 2c 

about 64 percent of the single-unit trucks were loaded. 

Figure 4 shows separately the vehicle-mileage of loaded 
and empty single-unit trucks and combinations on main [—_] emery 

















and local rural roads for the entire year 1940. ; | sie 
Figure 5 was plotted from data in tables 3 and 4 

The vehicle-mileage of loaded vehicles is represented z= [2] toanen 

by a horizontal measurement and the average carried Ps 

load is represented by a vertical measurement so that x 

ton-mileage, the product of the two, is represented by > 

arectangular area. The ton-mileage of load carried on o 

main roads was divided about equally between single- 4 

unit trucks and combinations, in spite of the fact that = 

79 percent of the vehicles in the traffic stream were zs . 

single-unit trucks. This is the result of the heavie: 

loads carried by the combinations, averaging 7.58 tons O 

compared to 2.24 tons for single-unit trucks. The 

average carried loads of combinations were much | 








heavier in the western States than In other sections of cane aaa a  camain 

the country, being over 10 tons in California, Nevada, TRUCK TRUCKS 

and Washington, and, at the other extreme, under 5 MAIN ROADS LOCAL ROADS 

tons in Arkansas, Kentucky, South Dakota, and Texas. . 

The res for the high average carried load i | Picture 4.—VenicLe-MiLes or Loapgep aNp Empry SINGLE- 
ed ason Ol le High average carried toad i the Unit Trucks AND COMBINATIONS ON MAIN AND Loca Rural 

western States was the prevalence of vehicles like thos: ROADS, IN THE YEAR 1940. 


TABLE 3. Ve hicl -mileage of trucks and combinations, percentage loaded, ave age ca ed toad, and ton-mileage of carried load, 


on MAIN RURAL ROADS in each State n the jea LG40 


Ne-unit trucks lruck eombina Alt 











Sin rucks and combinations 
Carried load Carri Carried load 
State Per > Per > 
centage Vehicle — centace Vehicl Pe Vehicle Per ie 
centage centage tag 
fall miles , ; Aver f all rile Aver mil sh fed Aver 
oude 1 1 Wed made 
rucks , 1 Pon-miles — truc} | mile tie ive Pon-miles 
weight A t weight 
Thousands Tons Thousands Thousands ] 8 s ds Thousands Tons Thousands 
Ajaba &3 248, 424 58. 2 2. 20 318, OS3 16.7 14, 804 63.6 t 44, SO1 208, 228 19.1 2 41 512. 884 
Arizo1 79.8 92, 233 59.9 2.79 154, 142 20. 2 93, 347 a4 ) &Y 66, 478 115, 580 2.3 1.45 320, 620 
Arkans 83. 2 321, 793 59.0 1. 64 311, 367 16.8 64, 978 64. 4 1.84 8, 574 386, 771 60.8 2. 25 529, 941 
California 44 792, 471 6Y. 1 2.22 1, 215, 665 27 207, 5S SO t 20, O92 1, 090, 056 12.2 5. 39 4, 241, 257 
Colorado 92.3 337, 326 68.4 2. 42 558, 309 7.4 2,14 71.1 oy 3, R54 365, 467 6S. 6 2. 76 
Florida 83. 2 380, 454 47.1 2.77 496), 367 16.8 76, $22 H2. ( ‘ 2, 943 457, 276 9.6 3. 83 869, 310 
Georgia 76.1 $00, S30 OS. 4 » 48 7i2, 260 23.9 144, 729 70. 3 4?, 731 605, 559 68.9 5. 63 1,514, 99) 
Idaho 42.3 155, 236 8:7 |, 1.32 168, 780 + ie Q5Y i 6 168, 2905 (1.1 » WR 124. 446 
Illine 42.0 614, 997 63.7 2. 35 920, 620 27.6 233, 27 71 j 242, 724 848, 272 65.9 3.87 ,, 163, 347 
Indiana 60.0 17S, SSH 66.3 1.Y 18, 353 10.0 & SSS wf S1( 797, 144 71.2 415 > 356. 16 
lowa 81.2 S81, O97 70.1 2.04 144, O84 18.8 8S, 234 74 s $82 169, 331 70.9 3. O9 1, 027, 496 
Kansa 66. 2 PH, TO] 61.2 1.97 323, 957 3.8 137, 191 6 f, Rf 12, 389 405, 892 62.0 64 916, 346 
Kentuck 94.9 87, SSO 68.0 2. 4 727,04 > | 20, S18 70.8 s wi 408, 204 OS. 4 2 87 S00, 89 
Louisi 78.9 225. 742 58 2 37 OSG, FAS 21.1 i 70 ( 87, 622 OR, 112 G0 RI 474,100 
Mary] 8). 4 345, 857 67.3 2. 57 597, 332 19. ¢ R4, 19% 74 5. Of 4), 441 429, 549 O8.7 72 1,097, 772 
Mass etts 88.9 02,341 72:8 » 83, 276 H.1 3 ( } I 340, O91 73. ¢ 3. 4 S63, OS 
Mich 72 4 12, 422 69.1 1. 78 667, 292 m® Y PH ) ( ) j 763, 041 69.0 4? 1, 800, 749 
Minne 1 85, 2 69.659 Hs. 3 > Oo AHO, 4909 14.8 4 1 4 } 133. 872 4a.9 » Qo RRA. 97 
2 5, 273 
Missis R&R 6 471. 627 HO. ¢ 1.79 11, 493 11.4 60. 68 ‘ ) % 138 2 310 ‘ » 3 758, 73 
Missor 83.4 5, 630 Hi, ¢ 2.42 S48, 573 16. 15,1 S7 643, SOL 62 32 1,441. 448 
M 87.9 160, 318 0 > & ”) 7 1? | 
} 2. 9) 220, 244 lt 2 Hu ' 82, 387 1.6 3. AS $36, TOS 
Nebr 85.9 18, 330 Hs. 4 2.23 333, 024 14.1 SN ( 6, 48 4, 168 68. 7 2 &] 180, 50) 
Nt S7.¢ 413, 223 62.0 2. O2 70, 211 12.4 , 11S 78. * 1, 22 14, 341 64.1 3. 7S 119, 13. 
New H hire Qos SS, 634 73.6 9 27 154, 614 yo &. ON : 13, 824 17, 620 , Y | 10S. 44 
‘ew M ‘ SU. 4 146, 006 i). 2 2.47 217,103 10. ¢ 17,312 iS. 8 ‘ 5, Sle 163, 318 Ol. 2. 93 22,014 
North ( lina 72.8 142, 428 63.7 » | 680, 679 2.2 S43, US4 s s. (4 M 3) O76, 412 65.9 | 1, 742, 771 
2 ‘ 2 ‘ 2 ; 642,77 
North ta 87. 84,375 65.5 2.79 154, 192 Ie a | 11. 615 S14 1, Shit G5. G40 67.4 5. 22 OS, 55s 
" st, 3 HO. 0 1Y l y 22 2 dS 
UNIo 66.0 H52, 76S vir) 3. O1 1,129, 779 4 3), 274 (2.4 ‘ 85, 338 YSY, 042 62.7 5.19 3, 215, 117 
OR lal I 73.8 301. 624 55.8 1. 06 05, 501 ee Ye 3x] ) ¢ } ( 140, O05 59.7 3() O65. 60S 
rennsy i SHS 922, 578 boob 2. 35 1, 443, 927 be 140, 304 Hu s_()s S78 O62, 87S ii. 7 8 13 » 231,800 
] < - > =o 1 7 ‘ - 
Rhode I dt 92. 2 18, SS] HO. 1 2. 30 73, 101 7.8 113 2 ? ( } 3, O16 65.7 2. 6S 43, 432 
Ith ( na 48 242 I64 66.3 2 19 351. 788 5.9 1. 611 65. 4 ( i) 73, 895 66.0 , Gv O68. O7S 
a ta Y}.3 120,173 63.6 2.01 165, 130 &. 7 1? 309 | j } ; 141, 482 64.6 2. 28 208, HOU 
91.8 $51,273 i$. 7 2. 41 439, 24 8.2 ) a i ) ‘ i 5 S250 H4.8 * Ge by | HS0, 600 
Yas sO. 0 1, 139, 470 54.6 1.76 1, 195, 258 0) Om4 RE “ j 1.0) ] 94 3°37 Hoa 2 2) 1. 404. 300 
\ tah 40. 0 YO 643 63.5 2. 35 148. H99 10.0 1.07 7( 0), 474 110.714 4,2 2 4 1H 
Werte 82.1 17s, 7S] 65.7 2.4 764, 378 17.9 4, 387 72. 2 . 583, 168 66.3 3. 0) 1, 365, 560 
: in 85.5 297, 812 4.7 31 110, 704 14. 5 WwW, FO HS f "yf S48. 318 61.0 , 63 771, 910 
st 1 > TY , - = ; 
‘ \ " 44. | O29 T2365 60.4 34 29m 4] 14.59 12 947. 29% 61.1 4 304. 364 
on 75.5 372, 134 i2. 4 16S $54, 509 24. 120, 759 s " O85, 5S 192, 893 74.7 5. OY 1, 140, 061 
I 77.3 81, 739 56. 0 i) 149, 225 2.7 4.00 ti4 ) 105, 742 5s. ( 1.12 252, 342 
S il 79.0 | 14, 399, 427 "3.7 2. 24 20, 570, 480 21.0 S20, 12S 71.8 ‘ 2h), SOD, W3e 18, 219, 555 65.4 3. 47 41,376, 412 
rs 7o.0 1,847, 613 83.7 2. 24 2, 636, 321 4 10] is ‘ s s fh 2, SSS 2, 338, 751 65.4 8 4G 5, 309, 309 
ind averages 749.0 lt 47,040 63.7 2. 24 2 206, SO] 10 } tt ss 178, G2 ") S QV th. 4 3. 47 16,685. 72) 
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Figure 5.—Ton-MiLtes or Loap CARRIED By 
TRUCKS AND COMBINATIONS ON MAIN AND 
RoApDS, IN THE YEAR 1940. 


shown in figures 1B, 1C, and 1D. Because of State 
laws, and for other reasons, the use of these large 
vehicles is confined mainly to the western States, while 


TABLE 4.- 


PUBLIC ROADS 
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3-axle combinations of the type shown in figure 1A are 
widely used throughout the country. 

Figure 5 shows that, on local roads, about one-fifth 
of the total tonnage was hauled by combinations, 
This is a surprisingly high portion, when it is considered 
that less than 1 truck in 15 found on these roads was 
a combination. 

ORIGINS AND DESTINATIONS CLASSIFIED AS 


RURAL AND URBAN 


One of the questions in which students of the cco- 
nomics of transportation are especially interested jis 
the extent to which the movement of freight by high- 
way is competitive with movement by rail or water, 
and the extent to which it is tributary, or supplemental 
to other transport. This question could be clearly 
answered only after a thorough study of origins and 
destinations of individual trucks passing specific sta- 
tions, as recorded in the survey notes. It would be 
necessary to consider the possibility of alternate means 
of transport in each individual case in order to evaluate 
accurately the competitive movement. To make such 
a detailed study on a Nation-wide, or even a State-wide 


Vehicle-mileage of trucks and combinations, percentage loaded, average carried load, and ton-mileage of carried load, on LOCAL 


RURAL ROADS in each State in the year 1940 


Single-unit trucks 


Carried load 


rruck combinations All trucks and combinatio! 





State 


Alabama 
Arizona 
Arkansas 
California 
Colorado 


Florida 
Georgia 
Idaho 
I}linois 
Indiana 


Iowa 
Kansas 
Kentucky 
Louisiana 
Maryland 


Massachusetts 
Michigan 
Minnesota 
Mississippi 
Missouri 


Montana 
Nebraska 
Nevada 

New Hampshire 
New Mexico 


North Carolina 
North Dakota 
Ohio 
OkKlahoma 
Pennsylvania 


Rhode Island 
South Carolina 
South Dakota 
Pennessee 
Texas 


Utah 
Virginia 
Washington 
West Virginia 
Wisconsin 

W yoming 


Subtotal 
Other States 


Totals and averages 


Includes Connecticut, 


Per 
centace 
of all 
trucks 
bal) 
5.0 
RY OD 
O17 
ar 
5.1 
WS 
“41 
Wihes 
a 9 
—s ‘ 
‘" 
m1 
SUN 
7 
" 
7.4 
6 
‘tt 
a) 
“4 
m4 
OS, 7 
ss U 
OHS 
NN 
H. 4 
SUNS 
“4 ¢ 
an 9 
07.7 
su 4 
a] 
mo 
4 
7.0 
“ds 
O45 
Oy. 2 
“26 
97.2 
O41 
94. | 
a4 
Delaw it 


Vehick Per. 

miles See Aver- 
— age  Ton-miles 

weight 
‘housands Tons Thousands 
241, 163 8. 2 1.76 247, O28 
SO, 156 59.9 2. 23 107, 069 
76, 271 59.0 1.31 58, 950 
99, 5900 69.1 1.77 733, 341 
&5, 184 8.4 1.94 113, 036 
165, 268 17.1 2. 26 172, 807 
USS, 116 ox. 4 1.06 386, 259 
X7, 108 59.7 1. 46 75, 924 
14, 476 63 188 382, 59] 
75. 601 66. 3 1. 36 SSS. 476 
Hh, 139 70.1 16 260, S1Y 
( 404 61.2 1.5 254, 415 
138, 467 68.0 2.21 208, OSY 
144, 025 5S 1.73 146, 671 
HO, 548 67.3 2 i) 83, 045 
13, 871 72.8 a ae 184, 416 
17, 280 68. 2 1. 42 307, 267 
221, 982 68.3 1.78 209, S73 
232,199 rt 1.43 201, 220 
71. 656 “won 1.08 108, 778 
113, 281 0.0 2. 2 127, 442 
155, 609 68.4 1.79 190, 631 
PA STB 62.0 > 10 33, 613 
13, 455 73.6 1.89 60, 448 
109, 237 60.2 1. OS 130, 207 
144, 200 63.7 ae 164, 419 
4,378 65.5 .. oe 4, 821 
S38, 250 57.5 2. 41 168, 731 
143, 682 8 1. 57 169, 678 
11, 800 66.6 1.88 $27, 961 
10. O69 65.1 1.84 13, 139 
», 610 0.3 1.75 112, O91 
#), 630 63.6 1.60 YS, 331 
227, 258 63.7 1.03 279, 393 
22, 417 5Y. 6 1. 41 $39, O19 
47, 471 63.5 1. 8S A, O71 
0, 453 65.7 1. 05 205, 565 
$6, ONO 59.7 1.85 151, 297 
142, 355 60.4 1. SS 161, 646 
281, 961 72.7 1. 34 274, 681 
$3, H28 ». 0 ? 6] 63, 768 
701, 843 64.0 1.78 S, 784, 024 
1, 043, 752 (4.0 1.78 1, 189, 042 
& 745.59 4.0 1.78 9, 973, 066 

. Maine, New Jersey, New York, Oregon, 








Carried load Carri 
Per P Pe 
centage Vehick er- Vehicle- er 
of all miles centage! Avor miles CEDCAee) A ver- 
trucks loaded ige lon-miles loaded age | les 
weight weight 
Thousands Tons Thousands | Thousands Tons Th 1 
13.1 $6, 355 63.6 4.92 113, 760 277, 518 58.9 » ey 60, 78S 
5.0 4,219 42% 7.91 24, O62 84,375 60.5 2. 57 1, 131 
16.8 15, 401 69.5 3. SS 41, 532 91, 672 60.8 1 S80 (K), 482 
8.3 54, 270 80.5 10.10 441, 239 653, S60 0.0 2. A 4. 5S 
2.¢ 2, 364 71.1 5. 35 8, 993 | 87, 548 68.5 2.04 22, 029 
4.9 8. 51 62.0 6. 2¢ 33, 047 173, 78 417.8 2. 48 si4 
7.2 22, 354 70.3 “4 1,776 310, 470 68.5 9.9 8,0) 
5.9 », 462 78. 1 +. 40 18, 770 92, 570 60.8 1.68 44,694 
v9.2 32, 370 rf Oy | 95 138, 094 351, 846 64.4 0) ), ¢ 
3.8 14, 837 78. ¢ i 4, 607 390, 438 66.8 1.7 OS 
2, H2¢ 74.1 91 11, 501 238, 765 70.1 1.68 S1, 32 
3.8 10, 480 63.5 44 $f, 203 275, 784 61 ‘. 72 41,118 
0.9 1, 258 75.8 3. 74 3, 568 139, 725 68.1 2 23 11, 657 
10. 2 16, 461 H0.7 410 10, 06 161, 386 8.7 1. OS R7 438 
16.5 11, 965 74.3 6. 40 6. 8906 72, 513 6S 2 §4 1), 834 
3.3 10,711 9.7 7. 44 03, 51 324, S82 73.0 » 31 7,9 
2.6 8, 470 14.3 ». 97 32, 513 325, Tt 68. 1 1.53 a, 18 
4.4 10, 217 W.4 10 41,37 232, 199 68.8 1. 05 44 
34 8,173 65.9 1 OF 26, 661 240, 372 60.8 | 7, 88 
1.7 S, 466 i2.3 ». 70 $4, 890 180, 122 60.6 bbs 
3.6 4, 230 63.5 6. 37 17,110 117, 511 5 2. 44 44, We 
6 040 70. 2 1.97 3, 280 156, 639 68. 4 1.81 13, 91 
1.3 340) 78.8 8.17 2,190 26, 156 62.2 2X) 35, SO) 
11.1 », 426 77.1 >. O8 21,166 48, 88] 74.0 2 41, 614 
3.2 3, 611 68.8 07 12, 594 112, 848 60.5 2.00 42, S01 
8.2 13, 327 71.8 6 43 61, 529 162, 527 64.4 2.1 225, 948 
3.6 1, 657 81.4 +. 60 6, 205 465, 035 66. 1 2.34 71, O2t 
10.2 38, 420 fe ee | 6.83 190, 769 376, 670 9.1 2.97 9, AY) 
5.4 11, 056 70.8 . 0 30, 375 204, 738 5G 1 80 (19, 053 
1.8 17, 234 69.5 6. 4¢ 77, 378 359, 034 66.7 2 309 
2.3 258 73.2 37 1,015 65.3 1.9 14, 14 
10. 6 11,45 65.4 72 42, 854 66. 2 2.1 4, 4 
8.7 4, 208 75. 1 3.77 26, O70 64.6 1.82 24 401 
1.0 2, 206 77.0 4,68 &. 274 63.8 1. JS, Os 
6.0 3, 346 66.0 3 40 74. 827 60.0 l M4 
3. 0 1, 468 70.3 6. 22 6,419 18, 939 63.7 2.02 ap 
5.2 &, S01 72.2 6.39 410, 602 169, 254 66.0 2. 2 24, It 
5.5 7 68.7 8. 33 15, 623 144, 962 60. 1 2. 2¢ Hi, 92 
8 1, 71.5 5. 40 4, 433 143, 503 60.5 1.9 166, O19 
7.4 22, 5 81.1 ». 60 102, 329 304, 493 73.3 1.t ‘4 nai 
=8 % 64.7 5. 31 4,317 14, 885 56. 2 2.7 mr" 
5.9 480, 957 71.6 6.13 2,112,324 8, 182, 800 64.4 2 896, 348 
9 65, 443 71.6 6.13 287,233 1, 109,195 64.4 2 176, 2 
ot) 46, 400 71.6 6.13 2,399,557 | 9, 201, 995 64.4 2 72,06 
and Vermont 


eon m= wt 


om fp 





August-September 1943 


July 


basis, would be a vast undertaking, at a cost entirely 
out of proportion to the results achieved. However, 
a study of the estimates based on the general origin 
and destination tables of the highway planning survey 
will permit the placing of probable minimum and maxi- 
mum limits onthe extent of the competitive movement 
and will lead, in other respects, to a clearer under- 
standing of the function of trucks, and the highways 
on which they travel, in the movement of goods. 

In tables 6 to 11, inclusive, the origins and destina- 
tions are Classified as urban or rural. Urban areas are 
defined as compactly built-up places with more than 
1,000 inhabitants, whether incorporated or not, and 
all other places are classed as rural. In some sections 
of the country a town of eight or nine hundred inhabi- 
tants may be of considerable importance but it is never- 
theless classed as rural under this definition. 

A large part of the movement from rural origin to 
rural destination is undoubtedly between the farm and 
the nearest small town or railroad siding, and is there- 
fore tributary or supplemental rather than competitive. 


TABLE 5.— Vehicle-mileage 


Single-unit trucks 


Carried load 
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219 


It is possible that some freight travels by highway from 
a rural area to a distant small town or rural area, but 
it is improbable that such movements are of large 
proportions. 

The movement between cities with more than 1,000 
population, classed as ‘‘urban-urban,”’ is more largely 
competitive, though it is probable that some of this 
movement is induced by the availability of truck 
service and would not otherwise take place. There 
are special cases where cities are separated by only a 
very narrow rural area and the movement is practically 
intracity, but because of the short distance traveled on 
rural roads, the vehicle-mileage or ton-mileage is small 
compared to the traffic volume or tonnage hauled. If 
the boundaries of two cities are actually contiguous, 
the movement does not enter into the tables since there 
is no driving on rural roads. 

The movement from rural origin to urban destination 
is, to a considerable extent, a short-haul movement 
from the farm to a market or a rail or water shipping 
point, but the classification also includes some long-haul 


ton-mileage of carried load on 
year 1940 


ruck combinations All trucks and combinations 


Carr id Carried load 
State Per- . Mate . Per- , si es Pee eee 
centage Vehicle- J a centage Vehicle- : Per ; Vehicle- J thee 

of all iniles tee A ver- of all miles k aaek A ver miles tonkes Aver- 
trucks loades age Ton-miles trucks oaded age lon-miles — age | Ton-miles 

weight weight weight 
Thousands Tons Thousands Thousands Tons Thousands | Thousands Tons Thousands 
Alabama 85.0 489, 587 58. 2 1.98 565, 111 15.0 86, 159 63.6 5. 63 308, 561 575, 746 59.0 2. SF 873, 672 
Arizona SH 2 172, 389 59.9 2.53 261, 211 13.8 27, Sti 72. 1 9. 59 190, 540 199, 955 61.6 3. 67 151, 751 
Arkansas 83. 2 348, O04 59.0 1. 58 370, 317 16.8 SO, 374 A9. 5 4.66 260, 106 ATS, 443 HO. 8 2.17 630, 423 
California 79.8 1, 392, 061 69.0 2. 03 1, 949, 006 2%). 2 S51, 855 80.5 12. 24 } 466, 831 1, 743, 916 71.4 4.35 5, 415, 837 
Colorado 93. 3 $22, 510 68.4 2. 32 671, 405 6.7 30, 50S 71.1 6. 59 142, 847 453, O15 68. 6 2. 62 814, 252 
Florida SH. 5 §45, 722 47.1 2.60 659, 174 13 85, 337 62.0 7. 105, 990 631, 059 49.1 3. 47 1, 075, 164 
Georgia SIS 748, 946 68.4 2. 26 1, 158, 519 18, 2 167, OS3 70.3 0 834, 507 G16, 029 68 $16 1, 993, 026 
Idaho 92.9 242,444 59. 7 1.69 244, 704 79 18, 421 78. 1 17 74, 436 1H), SHS 61.0 2.01 319, 140 
Mlinoi 77.9 934, 473 63.7 2.19 1, 303, 211 22. 1 265, 64 71.7 2 1, 380, 821 1, 200, 118 65.5 3.42 2, 684, 032 
Indiana 71.9 S53, SST 66.3 1. 78 1, 006, S29 28. 1 333, 695 78. ¢ S7 1, 802, 417 1, 187, 582 69.8 3. 39 2, 809, 246 
Iowa 87.2 617, 236 70.1 1. SS $14, 803 12.8 90, S60 74. 1 7.34 194, 013 708, O96 70.6 2. 62 1, 308, 816 
Kansa 78.3 34, OOS 61.2 1.77 578, S72 21.7 147, 671 63. 5 6. 7 628, 592 681, 676 O17 2.87 1, 207, 464 
Kentucky 6. 0 925, 853 68.0 2. 62 935, 134 4.0) 22, O7t 75.8 4.¢ 77,418 N47, 929 68.3 2. 71 1, O12, 552 
Louisiana S28 370, 667 AS. 5 2.00 $33, 239 17.2 76, 831 0.7 +. 228, 589 447, 408 su 2. 51 661, 82s 
Maryland 80.8 4105, 905 67.3 2. 49 681, 275 19.2 06, 157 74 7.80 7, 336 502, O62 68.6 3.50 1, 238, 611 
Massachusetts 92.7 616, 212 72.8 2. 38 1, 067, 692 ae 18, 461 79 8.89 413, 324 64, 673 73.3 2.90 1,411,016 
Michigan 7Tu.0 S54, SOD HSS 1. 65 974, 5459 °1.0 228 GSO Hs. 7 7. 41 Q70 1, ASS, TO] HSS ) &H 2,149, A290 
Minnesota SSS 591, 641 68.3 2.0 830, 372 11.2 74, 430 14 6 14 666, O71 Ho. 5 2. 58 1, 194, 517 
Mississippi 41.1 703, 826 60.6 1. 67 712,813 x9 68, St f ) 6.0 73. 799 772. 682 i | 9 (VO O8fi, 6.2 
Missour 85.9 750, 286 60.5 9 3) 1, 047, 351 14.1 123, 637 2 r 2 7. 405 873. 92. 62.1 30S 1,675, 116 
Montana 91.2 273, 599 50.0 2. 58 352, 689 SS 26, 299 63 71 28. 661 299, 898 51.2 3.14 481, 350 
Nebraska O1.0 374, 029 68. 4 2.05 523, 655 9.0 36, 778 70.2 t ) 59. 763 410, 807 68.6 2. 43 683, 418 
Nevada 91.4 69, 039 62.0 2. 43 103, 824 8.6 6, 458 78.58 10. 10 51, 412 75, 497 63.4 3. 24 155, 236 
New H mpshire 90. 2 132, 094 73.6 a 215, O82 aS 14, 407 77 s 64, 995 146, 501 73.9 2. 59 280), O57 
New \ co 92. 4 255, 243 60. 2 2. 26 347, 310 7.6 20, 923 6S.5 6.12 8S, 110 276, 166 60.9 2. 59 435, 420 
North Carolina 76. 5 641, 628 63.7 2.07 845, 09S 23. 5 197, 311 TA 7.9 1, 123, 621 838, O39 65.6 3. 5S 1, 968, 719 
North Dakota 90.7 128, 753 65.5 2. 60 219, O13 9.3 13, 272 81.4 t 60, 571 142, 025 67.0 2.94 279, 584 
Ohio 72.6 a91, 018 57.5 2.81 1, 598, 510 27.4 374, 694 Tae ~ 2, 276, 107 1, 365, 712 61.7 4. 60) 3, 874, 617 
Oklahoma 79.9 555, 306 55.8 1. 82 565, 179 20. 1 139, 437 70.6 6.19 H09, 482 694, 743 58.8 2.88 1, 174, 661 
Penns) inia SS. UY 1, 264, 378 66.6 > 99 1, 871, S88 1.3 157, 534 69.5 7.90 865, 251 1, 421, 912 66.9 2.88 2, 737, 139 
Rhode Island 93. 2 59, 850 65. 1 2. 22 86, 330 6.8 4,393 1a.2 6. 64 21, 356 64, 243 65.7 2. 55 107, 686 
South C.rolina 70.3 338, S04 66.3 2.06 463, 879 29.7 143, 066 65. 4 04 659, 144 481, O60 66.0 3.53 1, 123, 023 
South Dakota 91.3 225, 803 63.6 1.83 263, 461 8.7 21, 517 hi 4.31 69, 609 247, 320 64.6 2.08 333, O70 
Tenn 94.5 578, 531 63.7 9 29 S18, 657 5 33, 673 77.0 77 149. 610 612, 204 64. 4 2.45 Q68, 267 
Texas 83.4 1, 661, S87 59. 6 1.6 1, 634, 277 16. 1 18, 213 66. 0 4.16 873, S78 1, 980, 100 60.6 2. 09 2, 508, 155 
Utah 92.1 147,114 63.5 2 2% 205, 363 7.9 12, 539 70.3 7.59 65, 893 159, 653 64.0 2. 66 272, 256 
Virgin 85.0 639, 234 65.7 2. 31 969, 943 15.0 113, 188 72.2 7. 87 642, 784 752, 422 66.7 3.21 1, 612, 727 
Washi 88. 1 $34, 801 59.7 2.17 562, OO1 11.9 58, 479 68 10. 13 $f), $29 493, 280 60.8 3. 23 968, 830 
West \ nia 6.0 375, O91 60.4 > 17 490, 587 4.0 15, 740 71.0 6.68 74, 856 390, 831 60.8 2. 38 565, 443 
Wiscor 82.0 654, O95 rs ys 1. 53 729, 190 18.0 143, 291 Sl. 1 6.78 787, S81 797, 386 74.2 2. 5h 1, 517, 071 
Wyom 83. 2 125, 367 56. 0 3. 03 212, 991 16.8 25, 260 64.7 ¢ 107, 436 150, 627 57.5 3.70 320, 427 
S al 83.7 | 22,101, 270 63.8 2.08 29, 354, 504 16.3 4,301, O85 71.8 7.42 22,918,256 26, 402, 355 65. 1 3.04 52, 272, 760 
Other s+. tas 83.9 2,891, 365 63.8 2.07 3, 825, 363 16.1 556, 5S1 71.8 7. 41 2, 960, 221 3, 447, 946 65. 1 3. 02 6, 785, 584 
and averages 83.7 24,992, 635 63.8 2.08 33,179, 867 16.3 4, 857, 666 71.8 42 25,878,477 29, 850, 301 65.1 3.04 59, 058, 344 

1 Invades Connecticut, Delaware, Maine, New Jersey, New York, Oregon, and Vermont 
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TABLE 6.—Vehicle-mileage of trucks and combinations with both | Tasie 7.—Vehicle-mileage of trucks and combinations with /ot} 
origin and destination rural, with one rural and the other urban, origin and destination rural, with one rural and the other wu mi 
and with both urban on MAIN RURAL ROADS in each and with both urban on LOCAL RURAL ROADS in } 
State in the year 1940 State in the year 1940—Continued 

Origin and destinatior Origin and destination 
| , i] I ta 
State truck State truck 
trave li One rural--one > : travel i a One rural— one +} 
B rura arhan Both urba Both rural urban Be 
Thousands Thousands Thousands Thousands Thousands Thousands Thousands T} 
of vehicle Per of vehicle Per of vehi of vehicle of vehicle Per of vehicle- Per of vehicl Per 
miles cent miles cent miles miles miles cent miles cent niles cent 

Alabama 90%, DIN 15 156, 27 5, 731 Minnesota 232,199 54.8 127,245 40.6 94,273 4.6 68 

Arizona 115,580 13 52, 17, 041 Mississippi 240,372 47.9 115,138 44.1 106,004 S.0 123 

California 1.090, 056 8.0 139, 2 563, 550 Missouri 180,122) 56.1 101,048 40.5 72,950 3.4 24 

Colorado 885, 467) 15.7 193, 114, 391 Montana 117,511 56.8 66,746 40,2 24) 3.0 9 

Florida 457.9768) 14 106 144, S00 Nebraska 156,639 57.9 0, 694 36.4 57.017; 5.7 s. GOS 

Idaho 168, 205 veo 7,530) 452.2 87,850) 25.5 $2,915 Nevada 26,156 55.4 14,490 40.5 10,672 3.8 14 

Iinois S48.272 6.8 57, 683, 33.5 284,171) 59.7 506, 418 New Hampshire $8, SS] 30.6 19,357 44.7 21,850 15.7 74 

Indiana 707, 144 10.3 82,106) 35.3 81,302 54.4 $33, 646 New Mexico 112,848 61.2 69, 083 36.0 10,625 2.8 ti 

lown 149,331 11.4 53, 5 OS 238,420) 37.8 177, 407 North Carolina 162,527) 45.5 73,990) 45.1 73,300 9.4 7 

Kansas 105.892 43 7. 748) 42.3 171. 692) 48.4 196, 452 North Dakota 16,035 60.0 97,621 38.8 17, 862 1.2 552 

Kentucky HON, 204 11.7 17.760 43.3 176, 752! 45.0 183, 692 Ohio 376, 6705 25.1 94,544 56.7 NS, 554 

Louisiana ms 112 11.3 32, 330 41.6 119,023) 47.1 134, 759 Oklahoma 204,738 53.6 109,740 41.6 1,827 

Maryland $20,549) 8.4 6,082 40.6 174. 397) 51.0 2149, O70 Oregon 93, 886, 46.6 3,751 49.8 SS 

Massachusett 340, 041 5. ¢ 19.045) 16.5 56,115| 77.9 264, 931 Pennsylvania 359, 034 36.6 131,406 49.0 7 

Michigan 763. O41 7S 50,417) 27.9 212. 880 64.3 100, 635 Rhode Island 11,227; 25.1 2,818 56.7 43 

Minnesota $33,872 17.6 76, 361) 46.4 201,317) 36.0 156. 194 South Carolina 108,065 45.8 40,494 46.8 50,574 7.4 oD 

Mississippi 532.3100 14 75,086 49.1 261, 364 36.8 105, S40 South Dakota 105, 838 57.3 60,645 37.2 39,372 5 82 

Missouri HOB SOL 21.6 140,861 48.4 35.800) 30.0 208, 140 Pennesset 554 41.2 94,576 53.3 122,353 5 2 

Montana 82,387 19.1 44,836) 56S 103, 596) 24.1 $3, G55 lexas 763 47.9 266,210 44.1 245,092 8.0 +4, 4 

Nebraska 254.168 15.4 (0,142 44.8 113, 867) 39.8 101, 159 Utah 18,939 30.6 14,975 58.9 28,825 10.5 ' 

Nevada 19.341 10.9 gO 810, 530 4.595 26.2 Virginia 169,254 45.1 76, 334 45.3 76,672 9.6 248 

New Hampshire 07,620) 13.3 2083 39.5 38 560) 47.2 Washington 144,962 50.1 72,626 43.1 62,4790 6.8 ), 857 

New Mexico 21) 34.907 47.5 77, 576) 31.5 West Virginia 143,503 49.1 70,460 41.7 59,841 9.2 202 

North Carolina S.4 SH810 34.2 231, 333) 57.4 Wisconsin 04,493 52.9 161,077 42.0 127, S87 l a4 

North Dakota () OSS 97,165) 50.3 $8, 283 21.4 Wyoming 44,885 60.4 31,150 28.1 12,613! 23 122 

Ohio gsO,042 1.5 14.835 24.3 250, 228) 73.2 723. 979 Subtotal 7,874,544 45.0 3,545,898 45.6 3, SMO, H04 G4 S, O42 

Oklahoma 100.005 116 W841 42.6 208, 742 45.8 294, 422 Other States 1,417,451 38.1 540,676 48.8 oO4l, 741 13.1 s } 

Orevon 234,043 145.45 36, 525) 456. 2 132, 431) 28.3 66, OST 

Pennsylvania 1, 062, S7S 7.6 SO. 770) 3h. 1 {83,690 ABS S48, 100 Totals and 

Khode Island 43. O16 9 2 6S 3IS 16,8549 64.3 34. OSY iverages 9, 201,995 44.0 4,086,574 46.1 4, 282, 345 14 123, O7 

South Carolina 373, SU wu sT.O18 ALT 155,914 48.4 ISO), 46, 

South Dakota 141,482, 15.0 21,222) 57.1 SO, 7860 27.9 39, 474 ‘ Includes Arkansas, Connecticut, Delaware, Georgia, Maine, New Jers New 

Tennessee $82,600 12.7 S507 45.6 174,488 41.7 159, 565 York, and Vermont 

Pexas 1,424,337 11.1 158, 101 46.2 658,044 42.7 HOS, 192 

Utah 110,714 14. ¢ 16, 164) 55.9 61,889) 29.5 $2, 661 

Virginia SS. 1GS 1506 W974 44.0 256.594 40.4 235, 600 TABLE 8. Vehicle-mileage of trucks and combinations with both 
ashinyto ; 1 | 5 51.2 178, 339 38.7 34, 74! : 4 

. : oo “ oa os = ae ul : lis, ; : ~ ‘ ae ane origin and destination rural, with one rural and the othe irban 
»S ginua 247, 32 1.4 45% 47 43, 4 2.8 SOG - , ’ ’ 

Wisconsin W803 1601 74,356 40.1 197,650 43.8 215, 887 and with both urban on ALL RURAL ROADS in each State in 

W voming 105, 742 11.2 11,843) 47.0 19, 609 41.8 14, 200 the year 1940 

Subtotal 17, 462.868 11.4 989,841 41.1 7,178,214 47.5) 8,294,813 
Other S - : 005. 43 Qo 9 ®. 145 26 2 “on 4 m4 or eo an 
ther State 095, 438 2 285, 14 sf 1, 122, 940 4.5 1, 687.3 Origin and destinatior 
otal and ay ce : at 

eravges 20, 55S, Boe | 2, 274, 986 40.4 & 401, 154 48.5 9, O82, 166 it ruck . 

‘ travei an One rural -one , 

Both rural Bs 
urban 

Includes Arkansas, Connecticut, Delaware, Georcia, Maine, New Jersey, New 
York, and Vermont Thousands Thousands Thousands / 
of vehicle Per of vehicle- Per- of vehicle P, hice 

miles cent miles cent miles ent 

aw - , . Alabama 575, @46) 32.2 185, 262 47.9 275, 882) 19.9 4, OUe 

PABLE Gs Vehicle-mile age of trucks and combinations with both Arizona 199,955 29.1 58,128 44.6 84, 217 2 2, 610 
origin and destination rural. with one rural and the other urban, California 1,743,916 18,2 317, 363) 43.8 763, 607 3S. ( HiB2, Yt 
and with both urban on LOCAL RURAL ROADS in each a $53,015 43.9 a oa = 4 228, 455 2 ‘ ya be 
' lorie 131,059 22.6 2,248 43.7 275, 937) 33 ~1e, 504 
State in the year L940 lorida . . : : : 

Idaho 260, 865 32.5 84,741) 49.9 130, 154 17.4 7 

Illinois 1,200,118 19.7 236,421) 36,2 134,761 44 28, 

Oricin and destination Indiana 1, 187, 582) 23.0 272, 640) 38.4 $56, 694 3s. t oor 
Potal lowa 708, 096 23.3 164, 769) 49.7 351, 833 27.( N, 44 
Strate truck Kansas 681,676 27.0 183, 6388) 42.1 287, 245) 30.4 210, «9 
Irave oy ee One rural -one F . 
Be “a urban Both urban Kentucky 547, 929/ 22.2 121,674) 42.9 235, 297) 34.9 W), Jos 
Louisiana $47,498 24.9 111,409 42.3 189, 387 32.5 nepines 
Marvland 502,062 13.6 68, 278) 40.7 15 a3, he 

Thousands Thousands Thousands Thousands Massachusetts 664,673) 15.1 100,515 36.1 48, 8 2, 

fveh Per- of vehicle Per- of vehicle Per- of rehicle Michigan 1, O88, 791 13.0 141,606 34.3 2 

miles ent niler cent miles cent miles af 

Alabama 277,518 50.1 139,087 43.1 119,610 6.8 18, 871 Minnesota 666,071 30.6 203, 606) 44.4 295, 540) 2 pe 

Arizona 84,375 50.4 42.525 43.0 36, 2 6.6 5. 569 Mississippi 772, 682 24.6 190, 194 47.6 367,368 27.5 7 

California 653, 860 35.2 230.159 49.6 34 15.2 99, 387 Missour 873, 923) 28.7 250, 909 46.5 108, 750 24 2l4 rh 

Colorado 87,548 57.9 50,690 39.7 34. 2.4 2,101 Montana 204, 898 33.4 101, 582) 50.3 150, 8360 15.5 lpr 

Florida 173,783 43.7 75,943 45.9 79. 7 10.4 18. 074 Nebraska 410,807 3l1.f 120,836 41. ¢ 170. 884 26.5 ‘ 

Idaho 92,570 51.0 47,211) 45.7 12,304 3.3 3. 055 Nevada 75, 497| 32.2 24,309 49.4 37, 267 IS he 

Illinois 351,846 SOS 178,738 42.8 150,590 «6.4 22 5X New Hampshire 146,501 22.1 32,340 41.2 60,4100 st =p 

Indiana 340,438) 4808 190,534 44.9 178, 307 6.3 24, 597 New Mexico 76, 166 37.4 103, 360) 42.8 LIS, 201 . oe ee 

Iowa 938,765 46.¢ 111,265 47.5 113,413 5.9 14, O87 North Carolina 838,939 15.6 130, 769 36.3 04, 33 48 ang 

Kansas 275, 784 52.9 145,890 41.9 115,553 5.2 14, 341 North Dakota 142,025 38.6 4,786 46.6 66,145 14 : 

Kentucky 139,725 52.9 73.914 41.9 58,545 5.2 7, 266 Ohio 1,365,712 8.0 109,379 10.7 3, SOU Os ide { 

Louisiana 161,386 49.6 70.070 43.6 0,364 7.4 11, 943 Oklahoma 604,743 24.0 166, 581) 42.3 3, 1S wing 

Maryland 72,513 44.4 32.106 41.2 S75 14.4 10, 442 Oregon $20,529 24.4 SO, 276 54.4 79, 186 2 

Massachusetts 324, 582 25 81.470 56.7 IS4, 038 18.2 50, O74 Pennsvivania 1,421,912 14.9 212,185 39.4 4,626 4 





Michigan R25, 7M) 25.9 82.080 49.3 160.595 25.5 83, O66 Rhode Island 64,243 7.6 1,886 36,2 3, 225 . 
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TasLte 8.—Vehicle-mileage of trucks and combinations with both movement. For example, fruit and vegetables are 
origin and destination rural, with one rural and the other urban, shi id directlv bv truck fr ‘ural ares H- bd 
Ts : A ys . shipped directly by truck from rural areas in the south 
ind with both urban on ALL RURAL ROADS in each State PI . . : : 








n the year 1940—Continued to the large cities of the north. 

Figure 6, which was prepared from data in tables 
ics Origin and destination 6, 7, and 8, shows the percentage relations of the 
ota ; . : 

State truck mileage of trucks between urban areas, between urban 
sities Both rural One rural “one Roth urban and rural areas, and between rural areas, on main and 
local roads, separately and combined. On both main 
Thousands Thousands Thousands Thousands | and local roads the movement between rural and urban 
( hicle- Per- ¢ hicle- eT - le- Per- 0 hicle P . 
ue lnewlo ae tae) ces lowe ees areas, or what might be called the farm-to-city and 
South Carolina 181,960 17.9 86,510 42.9 206,488 39.2 188.962 | City-to-farm movement, was between 40 percent and 
South Dakota 247,320) 33. 1 SI,867 48.6 120, 158) 18.3 45, 205 ose » ; 
Tennessee 612204 234 3173 485 WHS 2117219 | : SO percent of the total. On main roads, the balance 
Texas . USO, If 21.4 24, ; o.6 903, 136) 33 2, 653 ‘ ‘ . ’ " ‘ - y ° 
nae ee oes 188 at HO ses ONTit os7 3x09 | WS mostly urban-urban with only about 11 percent 
é oe Lo ine ; { rural-rural, while on local roads the movement be- 
Virginia 752, 422) 22.2 167, 308 44.3 333, 266 33.5 251, 848 . 
Washington 493, 280 21.9 107, 806) 48.8 240, 818) 29.3 144, 656 tween rural areas made up most of the balance, the 
ast Virgini: 340, 831 30.3 ; 39. 2 53, 331 30.5 119, O56 _ ; . M " , 
eile agg ay eH a2 | asl Gos) gon aazl ool asidie | City-to-city movement amounting to only about 10 
Wyoming 150,627 28.5 42,993) 41.4 62. 312) 30.1 45, 322 percent. 
Subtotal 25, 337,412 21.8 5,535,739 42.5) 10,768,818 35.7 9,032, 855 Stated another wav, most of the travel between 
Other States !_.. 4,512, 889 18.3 825,821 40.2) 1,814,681) 41.5) 1,872, 387 . 


cities took place on main roads, considerable travel 
S50. 301 213 G.461.ae0 42-2 1,588.499 36.8 10,90e.22 | Detween urban and rural areas took place on both main 
and local roads, and most of the travel between rural 

Includes Arkansas, Connecticut, Delaware, Georgia, Maine, New Jersey, New ye = : 
York, and Vermont areas took place on local roads. Figure 7 shows the 


Totals and 
averages 


TaBLEe 9.— Percentage loaded, average carried load, and ton-mileage of carried load, of trucks and combinations, with both origin and 
destination rural, with one rural and the other urban, and with both urban, on MAIN RURAL ROADS in each State in the year 1940 


Origin and destination 











Both rural One rural—one urban Both urban 
State Carried load Carried load Carried load hes 
Percent- Percent- Percent 
age Percent- age Percent gt Percent 
loaded Average. hi age of loaded Average - . age of loaded Average re . age of 
weight Pon-miles State weight Pon-miles State weight lon-miles State 
total total total 
Tons Thousands Tons Thousands Tons Thousands Thousands 
Alabama 404 2.81 57, 727 11.3 MW. 4 2.7 241, 189 17.0 70. 5 3.17 213, 968 41.7 512, S84 
Arizona 47.1 2.78 20, 450 6.4 55.2 2.7 SO, 552 24.1 75.5 6.18 219, 618 68.5 320, 620 
California 6.9 $44 229, 701 5.4 73.4 4.30 1, 387, 196 a | 72. 1 6. 46 2, 624, 360 61.9 
Colorado 67.4 2: 51 97, 123 14.0 64.1 2.50 310, 147 44.58 76.4 3. 24 284, 953 41.2 2 
Florida 36.3 30S 74, 104 3.5 1fi, 2 3. 38 306, 059 85. 2 57.8 4. 36 $80, 147 56.3 869, 310 
Idaho 54.3 2. 29 16, 733 20.8 59.4 18S 93, 277 13.8 70. 6 2. 63 74, 436 35.4 224, 446 
Illinois 55. 0 3.33 105, 612 1.9 58.9 3.10 519 371 24.0 7 4.27 1, 538, 354 71.1 2 
Indiana 60.4 2.74 135, 855 5.8 64. 4 2.€5 181, 006 20). 4 ». 16 1, 739, 302 73.8 2 
lowa €45.9 3) Or 125, S9Y 23 66. 1 2. 55 401. 575 4. 1 3,00 500, 022 4R, 7 1 E 
Kansas 53.0 2 20 414, 069 4.8 58.0 2%) 288, 531 s1.5 4.43 583, 746 63.7 916, 346 
Kentucky 55. 1 2. 85 74, 9O9 9.3 63.6 2. 96 $32, 872 41. ¢ 76.5 2 80 393, 114 44. 1 S00, S95 
Louisiana 4.9 2.12 30, 861 6.5 5, 2 2.01 131, 804 27.8 65.6 3. 52 311, 435 65.7 174, 190 
Maryland 56.8 2. 52 51. 730 cy 65. 1 3. 06 347,113 31.6 73. 4 4.34 698, 929 63.7 1,097, 772 
Massac husetts 37.3 2.03 14, 388 LF 79. 5 2. 42 107, YS7 12.5 74.9 3.73 740, 710 S58 893, O85 
Michigan SOS 2. 44 73, 886 4.1 64.3 3. 11 425, 724 23.6 73 3. 62 1, 301, 139 ins 1, 800, 749 
Minne ota 55.6 2.81 119, 305 13.5 65.6 2. 59 342, 836 38. 7 82.5 3. 28 423, 132 17.8 885, 278 
Missis ppi 51.3 2. 35 90, 585 11.9 5S. 6 2.16 331, 655 43.7 HS. 4 2. 51 335, 491 14.4 758, 731 
Missour 51.8 2.92 226, 691 15.7 62.3 2. 53 532, 601 7.0 70.7 4. 4 682,155 7.3 1, 441, 448 
Montana 18. 7 2.55 413, 215 12.8 47.5 3.71 182, 585 4.2 63.7 3. 96 110, 998 33.0 336, 798 
Nebraska 57.9 2. 68 60, 791 12.4 68.0 2.32 179, 768 86.7 73. ¢ 3.34 248, GES 50.9 $80, 507 
Nevada 62.8 3. 70 22, 796 19.1 60.6 291 1), 866 34, 2 722 5. 33 19,771 41.7 119, 433 
New Hampshire 61.3 3.17 25, 208 27 70.1 2 45 66, 209 3 4 SU). ¢ 2 88 107, 026 53.9 198, 443 
New Mexico 53. 2 2. 45 44, 580 15.2 55.8 2. 55 110, 270 7.7 74.4 3. 60 137, 769 17.1 292,619 
North Carolina 18.4 1.32 36, 609 2.1 9.3 1. 84 252, 498 14.5 72.3 5.18 1, 453, 664 83.4 1, 742,771 
North Dakota 55. 2 3. 67 55, 106 26. 4 69.8 2.99 100, 974 $s. 4 77.9 3. 28 52, 478 25. 2 208, 558 
Ohio 53.5 3.23 25, 613 0.7 54.7 3.39 $4, 831 14 65. t 5.74 2, 724, 673 S48 3, 215, 117 
Oklah i 53. 2 2.91 S87, 948 9, 1 55.1 2. X6 328, 561 4. (0) 65.6 3.73 549, O99 Ai.Y 965, HOS 
Penns\ inia 53. 4 3.00 129, 251 5.8 SOS 2 4 651, O87 29. 2 73.4 3.30 1, 450, 562 65.0 2, 231, 800 
Rhode {<land 5h. 2 2.18 2. 492 2.7 4.1 2 73 1g 4X 3 67.2 2.69 61, 552 65.8 93, 532 
South ( lina 56. 6 3.31 69, 367 7.2 63.2 3.58 352, 879 th. 4 70.3 4.29 545, 832 56.4 968, O78 
South Dakota 6s. 4 2.41 34, 933 16.7 57.8 1.87 87, 179 41.8 76.6 2. 6 86, 557 $1.5 208, 669 
Tennes 46.4 2.40 54, 266 8.0 60.8 2 43 257, 273 7.8 4.7 3.09 369, O81 54. 2 680, 600 
Pexas 55.4 2.32 202, 953 10.2 57.3 2. 04 770, 840 s8. Ho. 1 2. 54 1, 020, 516 51.3 1,994, 304 
Utah 57.5 3.09 28, 749 13.8 60.0 2.95 109, 470 n2 ri 2.88 70, 947 $3.0 209, 166 
Virgini 52.5 3.31 157, 936 11.5 66.8 2.86 $90), 425 35.4 72 4. 21 718, 199 52.6 1, 366, 560 
Washir 47.7 3. 51 58, 851 7.6 56. 3 2. 81 282, 332 3H). 6 70.6 4.52 $3), 727 55.8 771, 910 
West \ ia 52.3 2.83 71,004 17.8 57.7 2.09 112,612 In 2 6s. 0 3.00 215, 748 54.0 394, 364 
iscon 62.3 2.15 106, 401 9.3 70.8 2 37 331, 153 29. 1 83.0) 3. 92 702, 507 61.6 1, 140, 061 
yomir 54.7 3. 54 22, YOS 9.1 52. 4 3.88 101, 158 10. 1 H5. 1 4. 46 128, 276 50S 252, 342 
Ont » tal 54.3 2.79 2, 960, 605 7.5 61.2 2.78 | 11,975, 943 80. 5 71.5 4.15 24,394, 932 62.0 39, 331, 480 
“er > es 18.4 3.08 4183, 625 6.6 60.3 2. 91 2, 200, 331 29.9 123 3.68 4,670, 285 63.5 7, 354, 241 
Ti ind averages 53. 5 2. 83 3, 444, 230 7.4 61.1 2.80 14, 176, 274 0). 5 a1.6 4.06 29,065, 217 02.3 46), O85, 721 
Ir es Arkansas, Connecticut, Delaware, Georgia, Maine, New Jersey, New York, Oregon, and Vermont 
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vehicle-miles in each of the three origin and destination 
categories, divided between main and local roads, in 
each case. For all rural roads, main and local com- 
bined, the truck-mileage between rural and urban 
areas amounted to about 12.6 billion, compared to 
about 10.9 billion for urban-urban travel and 6.4 
billion for rural-rural travel. 

Though the truck mileage from city to city was less 
than that between rural and urban areas, and little 
more than a third of the total for all three classifica- 
tions, the ton-mileage hauled between cities was greater 
than that of the other two origin and destination 
classifications combined. This because a greater 
proportion of the trucks operating between cities were 
loaded, and the average load was greater than for 
other trucks. Figure 8 shows that 72.2 percent of the 
trucks operating between cities were loaded, compared 
to 63.4 percent of those operating between urban and 
rural areas and 56.2 percent of those operating between 
rural Figure 9 and table 11 show that the 


IS 


areas. 


TABLE 10. 
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average carried load was about 4.0 tons for the urban- 
urban trucks, 2.5 for the rural-urban and urban-rural 
trucks, and 2.3 tons for the rural-rural trucks. The 
resulting ton-miles of carried load were 31.1 billion for 
the urban-urban, 19.9 billion for the urban-rural and 
rural-urban, and 8.1 billion for the rural-rural classi{i- 
‘ations, as indicated by the areas of the rectangles in 
figure 9. 

TRUCKING CLASSIFIED AS INTRASTATE, INTERSTATE, AND 

TRANSSTATE 

The classification of origins and destinations on the 
basis of location within or without the State in which 
the vehicle was observed is helpful from the point of 
view of jurisdiction or extent of interest. A trip oc- 
curring wholly within a State would presumably be 
of interest mainly to the State mt which it occurred, 
while one across a state line would be of interest to 
two States and to the Federal Government. This 
classification also gives some indication of trip extent 
and aids in evaluating the need for through routes 


Percentage loaded, average carried load, and ton-mileage of carried load, of trucks and combinations, with both origin and 


destination rural, with one rural and the other urban, and with both urban, on LOCAL RURAL ROADS in each State in the year 
1940 
Origin and destination 
Both rural One rural--one urban Both urban 
State Carried load Carried load Carried load ; : 
Percent Percent Percent 
age Percent age Percent ist Percent 
loaded Average an age of loaded Average a a age of loaded Average T : age of 
weight ron-miles State weight Pon-miles State weight Pon-miles State 
total total total 
Tons Thousands Tons Thousands Tons Thousands Th is 
Alabama 9 ». 21 1456, 133 43.3 64.7 2.15 166, 718 $6.2 80.9 2.48 37, 937 10.5 78S 
Arizona 4. 3 2. 32 53, 437 10.8 63.8 2. 28 52, 764 4,2 87. 1 14 24, 930 1W0 3] 
California 4 2. 21 328, 096 27.9 70.6 2.42 553, 401 47.1 81.3 3. 63 293,083 25.0 $4, S80) 
Colorado Ho ¢ > (2 71, 376 58.5 66. 1 2 01 46), 20S 37.9 70.4 61 4,355 3.6 O29 
Florida Ww) 2. 24 68, 524 33.3 51.4 2. 46 100, 693 is. 9 63.8 3,18 36, 637 17.8 S54 
Idaho 57. 6 183 19, 634 52. 4 63.0 1. 50 s9, 956 42.2 79.9 2 09 5 104 5.4 1, 94 
Hinois Hl.4 2. ai 253, OST {XS 65.8 2.16 213, 609 $1.0 7¥. 4 2. 97 3, OSY 1). 2 685 
Indiana 63.7 1. 65 200), 172 14.2 67.7 1.60 1M), 272 42.0) 82.0 3,11 62, 639 13.8 5 USS 
lowa 60. 2 1. 94 149, 539 53. 2 69.5 1.38 109, 104 SN 82.7 1.95 22, 677 8.0 1, 320 
Kansas AS. I 1.43 121, 207 41.6 63.7 1. 90 139, 588 18.0) 73. ¢ 2. 87 30, 323 10.4 a1, 118 
Kentucky 62. 7 2.19 101, 506 is. 0 72.4 2 ON 06, 535 15.6 87.2 9.15 13, 616 6.4 657 
Louisiana 3.2 1. 90 79, S69 42.6 61.3 1. S0 77. 609 41.4 SO. 1 8.15 30, 160 16.0 87, 638 
Maryland 62.1 2 34 16, 874 33.3 71.2 2 3 60, 132 412.7 sO. 3 4.04 33, 833 24.0 4), 839 
Massachusetts 10.0 1.78 57, 804 10.6 85.3 213 534, 799 61.1 80.4 3. 27 155, 268 3 43 
Michigan 2 1. 0 55, 468 16.3 71.1 53 174. 800 51.4 74 1 1.78 109, 512 32.3 1, TSU) 
Minnesota 62.8 2) 159, 361 1.2 74.2 1.84 }28, HSS 11.3 93.2 2. 33 23,195 75 244 
Mississippi 55S 1. 61 103, 315 45.3 63.7 1.48 100, 006 13.9 74.4 1. 72 24, 560 10.8 7, 88 
Missouri 5. 4 212 118, 310 50.6 66.6 2 06 49, 824 42.7 75.5 3. 36 15, 534 6.7 3, O08 
Montana Ww8 > O38 68, 480 47.4 44,2 2 OW 68, 710 47.5 66.2 316 7, 362 5.1 $4, 552 
Nebraska 63.4 1. 8S LOS, 025 5 74.4 1. 63 69, 036 35.6 SO). 6 2. 34 16, 850 8,7 13, 91 
Nevada H2.8 2 39 21, 068 5S. 60 6 1.91 12. 340 4 79 1 3. 34 2 395 6.7 SU 
New Hampshire Hii 2 2. 5t 32, 991 10.4 76.0 1.99 33, 031 40.5 87.2 2. 33 15, 592 19. 1 S1, 61 
New Mexico SS 2.03 82.184 57.6 61.7 2.11 52. 864 37.0 82.3 2.98 7, 753 5.4 al 
North Carolina 56.4 1. 40 58, 241 5. 8 68. 4 1.95 97, 795 3.3 83.4 . 49 69, 912 30.9 4s 
North Dakota 59.7 55 41, 982 59. 1 75.4 2.08 27, 988 39.4 84.1 2. 28 1, 056 Lg (2 
Ohio 56.0 2.49 131. 607 20.0 57.3 2 61 319, 880 1s §2. 7 4.42 208, 013 31.5 9, HUM 
Oklahoma 55.2 1.79 1OS, 254 51.8 57.1 1.76 85, 469 40.9 68. 0 2. 29 15, 330 Ea 9, Ooo 
Pennsylvania 58. 2 2.13 163, 240 32.3 69.1 2.01 244, 798 48.4 80. 2 2. 35 97, 301 19.3 33H 
Rhode Island 57.7 1. 62 2 639 18.6 67.1 9 (2 8, 648 61.1 70. 1 2 00 2 867 20.3 1,1 3 
South Carolina 61.7 03 62, 123 10.1 69.0 22%) TH, 666 419 "6.6 2 64 16, 156 10.4 4,94 
South Dakota 65.3 19 77, O71 42.0 62.2 1. 53 37, 476 0.1 79 1 » 39 9, 854 7.9 24, 401 
Pennessec 3 1.91 96, 273 3.5 69.7 1. 93 164, 733 7.3 &5.8 > 4h 26, 661 9, 2 Si, Of 
Pexas aR. 2 1. 61 249, 626 48. ¢ 60, 2 1. 42 209, 725 10.8 69.5 1. 76 54, 495 10. ¢ Sit 
Ut ih 60.2 2 10 18, 926 30.0 62.8 2.00 36, 230 57.4 79.1 1.95 7, 934 12 
Virginia 9 > IR 99, 279 10.3 72.4 1. OS 109. 783 $4. ¢ TS > Q] 37. 105 ] ] ty, if 
Washington 4.2 2.41 94, 973 {8.2 64.0 1.93 77, 324 0 80.3 l 4, 623 12 ia 
West Virginia 6 2 412 84, 350 50.8 62.3 1. 61 14, 950 36. 1 72 5 2 24 21.770 13 6 Hib 
Wisconsin 68.3 1. 54 169, 363 4.49 77.5 1.69 168, 023 14.6 40.9 2 8] 39, 624 10 ree 
Wyoming 56. 6 > 60 15, SY 67.6 54.4 2 86 19, 620 WN & 67.4 3. 27 2, 476 $f S, US 
Subt tal aN ft 1.94 3, 991, 365 8.7 67.1 1.96 4, 664, 885 45.2 7 6 2 92 1, 661, 581 1.1 7, 58 
Other States! 52.0 2.04 620, 119 30, 2 71. ¢ 1.97 1, 042, 306 50.7 79.9 2. 61 392, 367 19, 1 sisi 
Tetals and aver 
iges a ae 1. 96 1,611, 484 37. 3 67.9 1. 96 707. 191 16, ] 7S 0 » 85 2 053. 948 16. ¢ 6, Ve 


Includes Askansas, Connecticut, Delawars 


, Georgia, Maine, New Jersey, New York, Oregon, and Vermont 
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in tables 12 to 17, inclusive, the term “intrastate” 
describes movements with both origin and destination 
within a single State, ‘“‘interstate’’ describes movements 
with either origin or destination, but not both, in the 
State for which data are given, and ‘‘transstate’”’ 
describes movements with neither origin nor destina- 
tion in the State for which data are given. It is to 
be noted that “interstate” traffic, according to these 
definitions, does not include “transstate’”’ traffie as if 
does in the common usage of the term. 

kor correct understanding of the origin and destina- 
tion tables it must be borne in mind that vehicle-mile- 
ages in different categories are computed by multi- 
plying the average number of vehicles in each category 
passing over a section of road, within a given period of 
time, by the length of the road section, and not by 
considering individual trips. The same vehicle on a 
given trip may have been differently classified in differ- 
ent States. Thus, if a vehicle makes a trip originating 
in one State, crossing another State and ending in a 
third State, the travel in the first and third States 


nation rural, with one rurat and the other urban, and with both 


Both rural 








One rural 
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would be classed as interstate and that in the inter- 
vening State would be classed as transstate. 

The distinction between interstate traffic and trans- 
state traffic is important to individual States because in- 
terstate traffic results in imports and exports, whereas 
transstate traffic, except in cases of the taking on or 
putting off of partial loads en route, contributes nothing 
to the commerce of the State and yet must be accommo- 
dated on its highways. From a national point of view 
the distinction is of less importance and, for many pur- 
poses, the two classes may well be combined in coasid- 
ering the national totals. They do, however, tend to 
provide a rough division on the basis of trip extent 
since all of the transstate travel is by trucks on trips 
extending into at least three States, whereas the inter- 
state travel is largely by trucks extending into only two 
States, though it includes some travel of greater extent. 

The travel by trucks across States in which the trip 
neither begins nor ends is not as great as might be sup- 
posed. In only 6 of the 41 States shown separately in 
table 12 did it amount to as much as 10 percent of the 
total truck travel on main roads. These were New 


TaBLeE 11.—Percentage loaded, average carried load, and ton-mileage of carried load, of trucks and combinations with both origin and desti- 


urban, on ALL. RURAL ROADS in each State in the year 1940 


Origin and destination 


one urban Both urban 








State Carried load Carried load Carried load Potal 
ton-miles 
Percent- Percent- Percetr 

age Percent- age Percent ige Percent- 

loaded Average =», age of loaded Average , age of loaded Average | >. age of 

wei lon-miles State alain lron-miles State weini lon-miles State 

total total total 

Tons Thousands Tons Thousands Tons Thousands Thousands 
Alabama 49.3 2. 34 213, 860 24.5 60.0 2. 46 4107, 9O7 46.7 72.3 3.04 251, 905 28.8 873, 672 
Arizona 52.3 2.43 73, 887 16,4 Ss. 7 2. 55 133, 316 29. § 76.7 6. 06 244, 548 54.1 451, 751 
California 65.0 2.70 557, 797 10.3 72.2 52 1, 940, 597 35.8 7 a9 2, 917, 443 53.9 5, 415, 837 
Colorado 68.5 2. 28 168, 499 20.7 64.4 2. 42 356, 445 13.8 76.9 3. 23 289, 308 35.5 814, 252 
Florida 38. 4 2.61 142, 628 13.3 ‘7.7 og 406, 752 7.8 58. 1 25 525, 784 48.9 1, 075, 164 
Idaho AO. 1 2.03 96, 367 30,2 60.6 i 138, 233 9.3 71 9 59 84, 540 26.5 319, 140 
Illinois AQ. S 2. 54 359, 599 13.4 61.3 2.7 732, 980 97.3 71.4 4.2] 1, 591, 453 59.3 2, 684, 032 
62.7 97 336, 027 12.0 65.8 2. 24 671, 278 23. 4 “7.9 O5 1,801, 941 64.1 2, SOY, 246 
6S, 2 2.45 275, 438 ot. 1 67.2 2.16 510, 679 9.0 79. 0 3. 46 522, 699 39.9 1, 308, S16 
7. 1 1. 58 165, 276 is. 7 60.3 2. 47 428,119 4 67.6 1.31 614, 069 50.9 1, 207, 464 
Kentucky 59.7 2.43 176, 415 17.4 65.8 2.77 429, 407 12. 4 6.9 > 72 405, 730 40). 2 1, O12, 552 
Louisiana OLS 1. 96 110, 730 16.7 7. 5 1. 92 209, 503 31.7 66.8 3.49 341, 595 51.6 661, 82S 
Maryland 59.3 2. 43 Os, 604 8.0 66.0 3. 02 107, 245 2.9 73.7 4. 33 732, 762 59. | 1, 238, 611 
Massachusetts 30.5 1. 82 72, 252 5.1 84.0 2.20 442, 786 $1.4 75.9 3. 64 §O5, O7S 63.5 1, 411,016 
Michigan 54.0 1.64 129, 354 6.0 67.2 2.39 600, 524 ss 73.4 3.35 1, 410, 651 65.9 2, 140, 520 
Minnesota 60.1 2. 28 278, 666 23.3 68.4 2. 33 471, 524 39. 4 83. 2 3. 22 446, 327 37.3 1, 196, 517 
Mississippi 54.0 1.89 193, 900 19.6 60.1 1. 96 431, 661 43.8 69. 0 2.43 361, O51 36.6 O86, 612 
Missour 53.2 2. 5S 345, 0O1 20.6 63. 1 2.45 632, 425 7.7 7TO.8 4.60 697, 690 41.7 1, 675, 116 
Montana 50.0 2. 20 111, 695 23. 2 18.0 3.47 251, 205 22 63.9 3. 90 118, 360 24.6 481, 350 
Nebraska 61.8 2 10 168, S16 24.7 70.1 2. OS 248, 804 6.4 74.2 3. 26 265, 798 38.9 683, 418 
Nevada 62.8 2.87 43, 864 28.3 60.6 2 62 9, 206 3S ] 72.2 5.19 52, 166 33.6 155, 236 
New Hampshire 64.4 2.79 58, 199 20.8 72.2 2. 27 99, 240 35. 4 81.6 2. 80 122, 618 43.8 280), O57 
New Mexico 56.9 2. 16 126, 764 29. 1 57.8 2. 34 163, 134 a7 74.9 3. 56 145, 33.4 435, 420 
North ( irolina §3.2 1.36 94, S50 4.8 41.5 1. 87 350, 293 17.8 12.7 5.19 1, 5s 77.4 1, 968, 719 
North Dakota 7.5 3.08 97, OSS 34.7 71.3 2.73 128, 962 165, 1 78.0 3. 25 19. 2 279, 584 
Ohio 55.6 2. 5S 157, 220 1.0 5.9 3.08 784,711 H) 65.9 5. 62 2, 932, 686 vse 3, 874, 617 
Oklah« I 54.5 2.16 196, 202 16.7 55.7 2. 53 414, 030 B52 65.7 3. 67 564, 429 48. 1 1, 174, 661 
Pennsy! ania 56.4 2.44 292, 491 10.7 62.7 2. 55 SU6, TRS 2.8 74.0 3.22 1, 547, 863 56.5 2, 737, 139 
Rhode Is!and AG. 6 1.85 5, 131 1.8 64.9 2. 5S 38, 136 85.4 67.4 2. 65 64, 419 5Y. 8 107, 686 
South ( Nina 59. 5 2. 55 131, 490 2h. 7 64.7 3. 22 $29, 545 8. 2 4.22 561, 98S 0. 1 1, 123, 023 
South D kota 66.1 2.08 33.6 9, 2 1.75 124, 655 7.4 76.1 2.80 96, 411 29.0 333, 070 
Tennes 51.0 2.06 15.5 64.5 2. 20 422, (6 13. 6 75. € 3.04 395, 722 40.9 968, 267 

Texas 57.1 1.87 18.0 58. 1 1. 87 980, 565 1 6.4 2.48 1,075,011 42.9 

a 58.8 2.6) 17.5 60.9 2 64 145. 700 ¥ 76.0 2.75 78, S81 29.0 

rem 54.5 2. 82 15.9 68.1 2. 64 600, 208 7 72.9 SD i. 755, 304 416.8 
: ashir 52.1 2.74 Ls 15.9 58.3 2. df 354, 656 ri ] 4.41 $55, 350 47.0 968, S30 
were \ 1 54.8 2.39 55, ; 27.5 59.5 1. 89 172, 562 0) 68. 2.91 237, 518 42.0 565, 443 
woo 66.3 1.73 275, 764 18. 2 73.4 2.09 499, 17¢ 2.9 83 3.84 742, 131 48.9 1,517, 071 
yomir 56.1 2.56 68, 897 21.5 52.8 3. 67 120, 778 iC 5. 1 4.43 130, 752 40.8 320, 427 
total 57.1 2.23 6, 951, 970 14.0 63.2 2.49 16.640, 828 } 72.0 4.04 26,056,513 42.5 49, 649, 311 
States 50.9 2. 39 1, 103, 744 8 Re 64.5 2.52 3, 242, 637 34 73.0 3. 57 5, 062, 652 53.8 4, 409, 033 
sand averages 6. 2 2. 25 8, 055, 714 13.6 63.4 2.49 10, 8&3, 4 7 72.2 3.95 | 31,119, 165 7 59, O58, 344 


es Arkansas, Connecticut, Delaware, Georgia, Maine, New Jersey, New 


York, Oregon, and Vermont 
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TABLE 12,—Vehicle-mileage of trucks and combinations which 
traveled intrastate, interstate, and transstate on MAIN RURAL 
ROADS in each State in the year 1940 


lotal 
truck 
travel 


State Intrastate Interstate l'ransstate 


Thousands Thousands Thousands Thousands 





of vehicle Per- of vehicle- | Per- of vehicle Per- of vehicle- 
miles cent miles cent miles cent miles 
Alabama 208, 228) 76.9 229, 337) 20.5 61,137) 2.6 7, 754 
Arizona 115, 580) 72.3 8&3, 564, 20.9 24,156; 6.8 7, 860 
California 1,090,056 96.3 1,049,724) 3.6 39, 242 | 1, O90 
Colorado $65, 467, 79.0 INR, TIG 20.4 74, 555 6 2, 193 
Florida 157, 276 82.7 $78, 167) 17.1 78, 194 2 915 
Ida‘io 168, 205, 84.3 141,873) 13.9 23,393) 1.8 3, 020 
Illinois S48, 272) 67.4 571, 735) 26.0 220), 551 6.6 55, O86 
Indiana 797, 144) 63.0 M2, 201) 24.0 191,314) 13.0 103, 629 
lowa 169, 351 74.8 $51,059) 20. 2 94,805) 5.0 23, 467 
Kansas 405, 802, 63.2 256, 524) 31.3 127,044 5. 5 22, 324 
Kentucky {08,204 71 201,866 19.7 SO, 416 SS 35, 922 
Louisiana 286, 112) 81.0 231,751) 17.6 50,356 1.4 4, 005 
Maryland $20,549, 48.0 206, 183) 40.4 173, 538, 11.6 44, S28 
Massachusetts 340,001) 74.4 253, 028) 23.7 80,601, 1.9 6, 462 
Michigan 763, O41, 87.0 663, 617) 13.0 a9, 119 0 405 
Minnesota $33,872 S40 $4,453) 14.7 63, 779 1.3 
Mississippi 532, 310, 76.7 408, 282 18. 2 96,880) 5.1 
Missouri 693,801) 71.9 $98,843 24.1 167,206 4.0 
Montana 182, 387 86.4 157, 582, 12.1 22,069 1.5 
Nebraska 254, 168) 76.6 194, 692 20.6 52,359, 2.8 
Nevada 0,341 75.0 37,006 16.0 7.895) 9.0 4, 440 
New Hampshire 07,620) 58.4 57,010) 29.0 28,310) 12.6 12, 300 
New Mexico 163, 318) 69, 2 113, 016; 22, 2 36, 257, 8.6 14, 045 
North Carolina 676, 412) 72.9 193, 104, 20.5 138, 665, 6.6 44, 6438 
North Dakota 05, WOO 4 FE 81,207! 12.7 12,191; 2.7 2, 592 
Ohio YS, 042) 70.5 697,275 23.6 233,414; 5.9 58, 353 
Oklahoma 14), 005, 72.4 354, 764) 24.9 122,011; 2.7 13, 230 
Oregon 235, 643) &K_O 207,366 10. ¢ 24, O78 1.4 3, 209 
Pennsylvania 1,062,878) 77.1 819,479, 19.2 204,073; 3.7 30, 326 
Khode Island 53,016) 50.8 $1,704) 33.8 17,919 6.4 3, 393 
South Carolina 375, 895) 63.1 235, 928} 24.0 89, 735) 12.9 48, 232 
South Dakota 141, 482! 75.1 106, 253) 23.9 33,814 1.0 1, 415 
Tennessee 382,650 76.4 202,345) 19.1 73,086 4.5 17, 219 
ewas 1, 424, 337' 92.0) 1,310,390) 7.5 106, 825 5 7,122 
Utah 110,714) 88.5 97, 982) 10. 2 11,293 1.3 1, 439 
Vermont 65,979 70.3 $6,383) 26.4 17,419; 3.3 2, 177 
Virginia 583, 168) 63. 2 368, 562 25.8 150,457) 11.0 64, 149 
Washington $48,318 87.6 305, 127) 11.5 40, O56 iF) 3,135 
West Virginia 247, 328! 76.2 ISS, 464, 19.3 47,734) 4.5 11, 130 
Wisconsin 492,893 81.4 $01,215 15.7 77,384, 2.9 14, 204 
Wyoming 105, 742. 60. ¢ 64,080 26.4 27,916) 13.0 13, 746 
Subtotal 17, 528.847, 76.6 13,431,860, 19.0 3,322,146 4.4 774, S41 
Other States $,020, 450 67.3 2.039, 959 26.4 798,884 6.3 190, 616 
Totals and 
ivernges 20, 558, 306 7 71.819 200 4.121.080 47 W655, 457 
Less than 0.05 percent 
Includes Arkansas, Connecticut, Delaware, Georgia, Maine, New Jersey, and 


New York 


Hampshire, Maryland, Virginia, and South Carolina 
along the eastern seaboard where there is much long- 
distance hauling north and south; Indiana which is 
crossed by most of the traffic between Chicago and the 
south and east, and Wyoming through which much of 
the hauling between the Pacific coast and the east or 
midwest funnels. 

For the United States as a whole, this transstate 
travel amounted to only 4.7 percent of the total truck 
travel on main roads, 0.2 percent of that on local roads, 
and 3.3 percent of that on main and local roads com- 
bined (fig. 10). In faet, about 82 percent of the truck 
travel on all rural roads was confined to trips not ex- 
tending beyond State borders. The annual vehicle- 
mileage of intrastate, interstate, and transstate truck 
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TABLE 13. 


Vehicle-mile age 


of 


trucks 


ROADS in each State in the year 1940 


and 
traveled intrastate, interstate, and transstateon LOCAL RURAL 
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combinations which 












































lotal 
State truck Intrastat« Interstate I'ransst 
travel 
Thousands Thousands Thousands Tho 
of vehicle Per of vehicle- Per- of vehicles- Per-. of vel 
miles cent miles cent miles cent mile 
Idaho 92, 570! 93.6 86,646 6.2 5,739 0.2 5 
Indiana 390,438 97.0 378,725) 2.9 11,323 l ”) 
lowa 238, 765) 96.6 230,647) 3.3 7, 879 1 234 
Michigan 325,750 97.4 317,280 «2.5 S, 144 l %; 
Minnesota 232,199, 97.5 226,394 2.4 5, 573 | 2 
Nebraska 156.639 96 151, 157 3.3 », 169 ” 
Nevada 26,155 Y¥4.8 24,796) 5.1 1, 334 | % 
New Hampshire 48, 881) 82.7 40,424 15.3 7.479 2.0 7s 
New Mexico 112, 848) 97.8 110,365 2.1 2, 370 | 13 
Ohio 376.670 96.7 364,240 3.1 11, 677 » 753 
Oregon 93,886 YS. 9 92,853 1.1 1,033 0 
South Carolina 108,065 95.9 103,635 3.8 4, 106 3 24 
South Dakota 105, 838! 92.7 98,112) 7.2 7. 620 l 1 
rennessee 229,554 96.4 221,200 3.4 7,805 2 4154 
Utah 48.939 97.6 47.764 2.4 1,175 0 
West Virginia 143, 503 93 134,462 5.9 S, 467 4 74 
Wisconsin 304,493 97 206,881 2.4 7.308 1 4 
W voming 44.885 44.6 42, 461 5.0 2 244 4 S) 
Subtotal 3,080,079 96.3 2,968,132 3.5 106, 445 2 2 
Other States ? 6.211.916 95.3 », 979,994 3.5 220. 604 2 S18 
Potals and 
averages 9, 291,995 96.3 8,948,126 3.5 327, O49 2 It, S20 
Less than 0.05 percent 
2Includes Alabama, Arizona, Arkansas, California, Colorado, Connecticut, Dela 
ware, Florida, Georgia, Illinois, Kansas, Kentucky, Louisiana, Maine, Maryla 
Massachusetts, Mississippi, Missouri, Montana, New Jersey, New rk, Nor 
Carolina, North Dakota, Oklahoma, Pennsylvania, Rhode Island, Texas, Verme 
Virginia, and Washington 
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travel, shown separately for main and local roads, in 
each case, is given in figure 11. 


The interstate and transstate movement of commodi- 


les nn ton-miles was of much larger proportions than 
woul! appear from consideration of the vehicle-mileage 
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FIGURE 8.——LoabED AaNp Empty Trucks As PERCENTAGES OF 
Trucks WituH ORIGIN AND DESTINATION BotH URBAN, WITH 
One URBAN AND THE OTHER RURAL, AND Witn Boru Rurat 
ON ALL RURAL ROADS IN THE YEAR 1940. 
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Figure 10.— PERCENTAGE DISTRIBUTION OF VEHICLE-MILES 
oF TRUCKS ON THE BASIS OF INTRASTATE, INTERSTATE, AND 
TRANSSTATE TRIP CLASSIFICATIONS ON MAIN AND LOcAL 
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TABLE 14. 


ROADS in 


State 


Alabama 

Arizona 
California 
Colorado 
Florida 


Idaho 
Illinois 
Indiana 
lowa 
Kansa 


Kentucky 
Louisiana 
Maryland 
Massachusett 
Michigan 


Minnesota 
Mississippi 
Missour! 
Montana 
Nebraska 


Nevada 


New Hampshire 


New Mexico 
North Carolina 
North Dakota 


TABLE 15. 


Stat 


Alabama 
Arizona 
California 
Colorado 
Florida 


Idaho 
Illinois 
Indiana 
lowa 
Kansas 


Kentucky 
Louisiana 
Maryland 
Massachusetts 
Michigan 


Minnesota 
Mississippi 
Missouri 
Montana 
Nebraska 


Nevada 

New Hampshire 
New Mexico 
North Carolina 
North Dakota 


Ohio 
Oklahoma 
Pennsylvania 
Rhode Island 
South Carolina 


South Dakota 
lennessee 
Texas 

Utah 
Virginia 


Washington 
West Virginia 
Wisconsin 
Wyoming 


Subtotal 
Other States 


lotals and 


tIncludes Arkansas, Conne 


Vehicle-mileage 
traveled intrastate, 


each State 


Total 
truck 
tr avel 


Thousands 


of vehicle- 


miles 
575, 746 
109, 055 
1, 743, 916 
$53, O15 
631, 059 
1, 200, 


1, 18 


70S, (106) 


O81, 67 


547, Y20 


47, 


WO, OZ 
664, ¢ 
1, OSS, 7 


666, O71 


95) 


(42, OS2 
873, W234 
20, SON 
410, SO7 


146 


276, 


S38, O50 


142, 025 


Perce ntage load 


iverages 


interstate 


WO), SAS 


PUBLIC ROADS 


trucks and combinations 
and transstate on 
year 1940 


average 








weight of load and 


and transstate on MAIN 


Intrastate 


Delaware, Georgia, 


Maine, New Jt 


ALL RURAL 


TABLE 14. 
traveled intrastate, 
ROADS in each State 


Vehicle-mileage 
interstate 


in the 


of trucks 
and transstate on 


year 1940 


and 





Vol 


ALL 


Continued 


combinations 


rsev, New Yor 


Total 
ntrastate Interstate lransstate State truck Intrastate Interstate 
travel 
Thousands Thousands Thousands Thousands Thousands Thousands 
of vehicle-  Per- of vehicle- Per of vehicle- of vehicle Pe of vehicle Per of tehicle- Per 
miles cent miles cent miles cent miles cent miles cent 
196, 587) 12.4 71,127; 1 032 Ohio 1, 365, 712) 77,7) 1,061,515 18.0 245, 091 
164, 648] 13.6 27,278 4.0 , 029 Oklahoma 694, 743) 79,2 550, 289 18.9 131, O19 
699, 661) 2.5 43, 165 l 1, 090 Oregon 329, 529) 9) | 300,219 7 26, O11 
373, 115] 17.2 77, 707 5 , 193 Pennsylvania 1,421,912) 82.0) 1,165,947 15.: 216, 280 
546, 737, 13. 2 83, 407 1 Rhode Island 64, 243) 65.4 412,033 29.0 18, 593 
228, 519! 11.2 ‘2 3, 214 South Carolina 181,960) 70.4 $39, 563° 19.5 93,841 10 
W6, 692) 19.7 23 1.7 . 690 South Dakota 247,320) $2.6 204, 365 16 41,434 
&N0. 926 17.1 202,637 8.7 O19 Tennessee 612, 204) §3.9 513,635 13.2 80, SUI 
581.706! 14.5 102, 684 ¥ 23. 706 Texas 1, 980, 100) 93.9) 1,858,928 5.7 114, 050 
516,313 20.9 142,488 3.4 22, 875 Utah 159, 653) 91,3 145,746 7.8 12, 46S 
$26, 282) 15.6 85,306 6.6 $f, 341 Vermont 108, 350) 80.0 86,720, 17.9 19,411 
SSN, 134) 12.4 55, 359 i) 1.005 Virginia 752,422) 70.4 529, 522 21.0 158, 243 
273, 185) 35.6 178, 759 10.0 MO), 11S Washington 493, 280) 90. 7 447,190 8.7 42, 955 
53,653) 14.2 94, 233 1.0 6,787 | West Virginia 390, 831) 82.6 322,926 14.4 56, 201 
U0, 897 OLS 107, 263 l 631 Wisconsin 797, 386) &7. 6 698, 096 10.6 84, 692 
W voming 10. 627) 70.7 106, 541 20.0 30, 160 
40,847 10.4 69, 352 q » S72 
640, 481) 13.5 104, 572 , 6 27, 629 Subtotal 25, 445, 762, 82.8) 21,076,298 14.1 3, 581, OSY 
671,040, 20.0 174, 951 3. 2 27, 932 
272, 08) 8.2 24, 654 y 2, 736 Other States 4, 404, 75.9 3, 343, 647 19.7 Sf, YOO 
345,849) 14.0 7, 028 LS 7, 430 
Totals and 
12.2 Y, 229 5.9 4, 466) iverages 20, 86 1) SI.8) 24,419,945 14.9 1,448, O79 
24.4 $5,789 9.1 13, 278 
14.0 88, 627 D. I 14, 158 
17.2 144, 516 7 17, S804 Includes Arkansas, ¢ ut, Delaware, Georgia, Maine, New 
9.3 13,250 1.9 2, 638 New York 


ton-mileage of load carried by trucks and combinations intrastate, 


RURAL ROADS in each State 


Interstat 


} 








Carried load Carried load 
Percent 
Percent- 1 ae sd 
share ' lon-miles ige of loaded pbb lon-miles 
» eu State total = 
Ton Thousands Tons Thousands 
2 63 i348, O30 66. 1 OS. ¢ 3. 71 155, 584 
2.5 117, 513 +. 6 82.5 &. DH 164, 674 
25 s, H48, 330 93. 1 7.0 &. 53 291, 136 
» 39 158, O67 66.3 76.0 1 O06 I30), 237 
“wo 645, 493 74.3 4. 1 4.78 2H) GIS 
th 161, 83S 72.1 74.8 3. 31 57, 930 
, 4 1, 053, 649 48. 7 76. 2 5.01 842, SSU 
HY Y10, 169 38.6 73. 2 5. 57 TSO. 409 
{7 580, 470 6. 5 SO. 5 4. ONS S11, 165 
0 467, US4 51.1 65, 5 4. 5Y 382, OUS 
” 391, O86 48.9 SO. 3 8. 5S 229, 122 
l S51. 726 74.2 72.0 + OS 111, 809 
2.493 302, 661 35.8 70. 7 5. 43 4181, 73 
2 49 $44, 504 51.5 Sv. 6 5 80 {S86 52S 
is 1, 351, 205 75.0 bat | 148, SO4 
2.73 692, 452 7k, 2 71.5 , O68 
2. 21 520, 642 HS. 6 Th.2 2. 5} 
2.59 64, 324 53. 0 71.8 4.71 
On 238, 177 70.7 64.0 6.06 
‘7 $11,114 63. 6 rh ey 5 OH 
") 2, 004 52.0 io a 4 25, 999 
2.19 84, 050 12.4 81.2 , 07 70, 446 
». 43 149, 407 SL. 1 72.8 § 43 OO, 475 
3 1, 125, 740 64.6 74.5 4.27 441, 2S 
13 166, 154 79.7 76.3 44 51, YOS 
85 1, 541, 220 17.9 73.6 7.31 2 y2 1 
2 OH HOLL, S64 62.3 65 4.04 $22, S15 
9 7 1, 476, GSS Hit, 2 71.0 4.25 H16, 207 
sO) 35, 174 37.6 70.4 3 52 
is 16, 346 $4 70 4 44 
u4 127, SOS 61.3 72.4 8 19 78, 111 
2. 34 $37, 474 64.3 Fg Oe , As 184. 70] 
2. 22 1, 751, 276 87.8 67.8 3. 21 232, 361 
2 79 169, 39. S10 79.5 1.0: $6, 220 
2 69 HOS, 420 14 73.8 1.6) 11, 693 
Ot}, OS7 77.3 74.7 1) 161, 681 
2. It 222, 440) ri 82.9 2 134, 194 
2 AY 746. 185 t). S7. 1 to0 nO 4 
7 128, 230 0S 67.1 1.67 87, 44 
, 00 24,689,815 62.8 73. ¢ 1.61 1, 135, 267 
2.81 4, 024, 55s 1.7 71.4 $38 2 628, 930 
2. Be 28.714, 373 61 73. 1 1.57 13, 764, 197 


Percent 


ige of 


State total 


in the year 1940 


lransstate 


( 


Percent 


ge 
loaded 





A verage 
weight 

Tons 

70.4 3. 36 
75.0 6.52 
iS 2 O68 
12.6 1.49 
69 Se: 
SOS 1 S80 
72.8 6.0 
S5.S 7. 48 
We 7 6. 39 
78.4 3. 79 
”). | 5. 56 
71 3. 72 
7 5, 82 
S34 93 
YE ae § 2.74 
7.9 » 72 
» 03 
67 5. 95 
85.0 5. 64 
s s Us 
7.0 7.6 
s } $04 
85. 4 4,39 
2.1 5. 46 
| 4.42 
) ) s 73 
70 4.39 
TM t 4. 4s 
76.1 5 2S 
2. ¢ + SU 
7s 2. 48 
7 4.11 
WY 1.87 
92 2 2 6S 
82.3 1.67 
72.0 6.00 
77.9 4.35 
13 9. 34 
63.2 4. 22 
x 0 5.70 
75. 6 1.72 
79. 1 l 


‘arried load 








Percent 
Ton-miles age of 
State tot 
Thousands 
1s, 361 +t 
38, 433 2. ( 
1, 791 
3 O19 
2, 389 
41, 678 2 
266, SOY 2 
HHS. 495 as 
135, S61 13 
66, 354 7 
179, 787 22 
10, 655 y A 
223, 377 4u) 
31, 963 
650 
11, 946 
64,612 s 
LLL, 350 7 
13, OY7 > 
1”) 57S ‘ 
31, 340 1, 2 
13, U4 22 
92, 737 Is. ( 
175, 746 10 
10, 436 4 
118, 676 13. ( 
40), 926 { 
138. 54 th 
13, 641 14. 
171, 204 17 
14 
3 » 
4, 207, 151 





ee SS 








Juiy-August—September 1943 


PUBLIC ROADS 




































































T\BLE 16.— Percentage loaded, average weight of load, and ton-mileage of load carried by che and combinations intrastate, interstate, 
and transstate on LOCAL RURAL ROADS in each State in the year 1940 
Intrastate Intersta lransstats 
‘ar le Ont I t P d oad 
icles Carried load Ca 1] Carried load Potal'ton 
‘ Percent Percent miles 
aye ite 
“ Average Percent- ’ Average Perce Average Percent- 
loaded weight Ton-miles age of loader weigh Pon-1 weigt Pon-mil ize of 
State total State total 
Tons Thousands I Thousand Tons Thousands Thousands 
Idaho 9 1. 60 82, 600 87.2 76.6 70 11, 85 SR 1. 43 234 0.3 O4, 694 
Indiana titi 1.68 123, 092 93. 4 72.3 17 28, 44¢ S48 1.67 1,545 ; $53, OS3 
Iowa 69.7 1.63 262, 53 93.3 53.8 7 17, 827 i 1.2 955 { 281, 320 
Michigan 67 1. 50 321. 123 4 90. 1 ( Is 1.3 $44 l 339, 780 
Minnesota 68.7 1. 93 249, 883 96. 4 70.7 sO) 017 ( 92 444 a 311, 244 
Nebraska 68, 2 1.76 IS], 859 93.8 12:4 5 069 82.9 78 983 » 193, 911 
Nevada 61.1 2.13 32, 296 90. 2 sO) it 2.8 ‘4 141 H 35, 803 
New Hampshire 71.3 2.06 59, 525 72.9 85.9 ie) & HOO 8 SH is 1.3 S1,614 
New Mexico 60.0 2.07 136, 842 8 sO ? ) ) { 723 100 3 142. 801 
Ot BS 5 2 85 607, 966 42.2 75.0 12 47, 451 RZ OR 6. 47 1, OS4 t) 659, 500 
South Carolina 65.4 2.14 145, 936 94. 2 73.8 7 8, 270 00 739 5 154, 945 
South Dakota 63.8 1.7 108, O69 86.9 74. ¢ s4 Hi, 144 ‘ 2. 21 ISS l 124, 401 
Tennessee 63.5 1, 92 269, 910 43.8 72 Pes 6. 5&8 ~ 1 1, 169 { 287, 667 
Uta 63.3 2 00 60, 341 95.6 81.1 SS 2,749 63, 090 
West Virginia 58.6 1.81 142, 274 85, 7 SY. 1 } 22, 2 i s 3. 27 1,574 a 16th, O79 
Wisconsin 72.9 1. 66 358, 576 95. 1 SS f 70 17 4.7 3. 34 961 3 377,010 
Wyoming 5.5 > H6 62. 550 91.9 0 Os KY 2 YT 53 5 68, O85 
Subtotal 65.6 189 3, 555, 380 4? 6 79. ¢ if 262.139 ® gO) 7. 508 5 3,835, 027 
Other States 63.4 2. Ot 7, 938, 975 93. 0 75.0 iS 565, 409 S.8 72 33, 212 H 8, 537, 596 
Totals and averages 63.4 2 01 11, 494, 355 12.9 76.4 s2 is 80.8 74 50, 720 j 12, 372, 623 
Includes Alabama, Arizona, Arkansas, California, Colorado, Connecticut, Delaware, Florida, G i K i Kentucky, Louisiana, Maine, Maryland, 
Massachusetts, Mississippi, Missouri, Montana, New Jersey, New York, North Carolina, North Dakota, O} Oo Pennsylvania, Rhode Island, Texas, Vermont, 
Virginia, and Washington 
28 -———___ —_—__—— — 0 —— | 
| | 
20.9 Jo | 
6.6 7c EMPTY 
— | 
24 r - neem | BO | { EME Y ] 
| | 
| | 
LOCAL = — . 
20 | ROADS “Wl 60 
8.95 BILLION S | 
as 
n < : 3 
S | E | | 
= | GJ : 
2 6 | | Z 40 | j A, 79.1 %o 
\ va i 3.4% LOADED 
~ { } LOADED y 
eS) ; o7 : 4 , 
= cent aes 
w LOADED t 
> y ] t 
uw | I 
oOo } 
ra |__| | 
> . 
So er ” | } 
=i 
z jt 
a) = 
# 
{| 
j | 
MAIN } | 
8 + 0 ihoaie L aa 
ROADS nee ae = 
| NTRASTATE INTERSTATE RANSSTATE 
15.47 BILLION 
JL LLL, FiGURE 12,—LoAapEbD AND Empty Trucks As PERCENTAGES OF 
ae LC ee Trucks TRAVELING INTRASTATE, INTERSTATE, AND TRANS- 
Mg fy 0.35 BILLION STATE ON ALL Rurat Roaps in THE YEAR 1940. 
s / ‘me SSPE ISI IP 
Jf, main “4 alone. The two classifications combined accounted for 
J / / Jf I ‘ ~ . ~ p - . 
| wy 1, /, ROADS “44, wevtaeemend 38.5 percent of the ton-miles of hauling on main roads, 
LEAASLS 0.02 BILLION ee ws a , 
WY 4.12 BILLION 4 and for 31.9 percent of that on all rural roads, as shown 
| fi 4 / a fo fe ° . 
oe J IEE I SI ISS. MAIN ROADS , , a - Ee ee , eee 
APRS / Vj4sssA 0.97 BILLION J in tables 15 and Li A greater proportion ol the tru ks 
INTRASTATE INTERSTATE TRANSSTATE. engaged nh hauling betw een points in different States 
Pie - = were loaded and they carried heavier loads, on the 
il 11.—Ventcte-Mites or Trucks TRAVELING INTRA- gee HEE This is br 
STATE, INTERSTATE AND TRANSSTATE oN Main axp Loca, | ®Verage, than those on intrastate trips. This is brought 


Rusat Roaps in THE YEAR 1940. out clearly in figures 12 and 13. 














228 PUBLIC ROADS 


TABLE 17.— Percentage loaded, average weight of load, and ton-mileage of load carried by trucks and combinations intrastate, interst: 


and transstate on ALL RURAL ROADS in each State in the year 1940 


Intrastat« 


Carried load 





Interstate 





Carried load 


state Porcent Percent- 
ww 7a age aes 
loaded Average | Percent loaded Average Percent 
weisht on-miles age of woizhe lon-miles age of 
. State total . State total 
Tons Thousands Tons Thousands 
Alabama ya. 4 2. 38 677, 378 77.5 69.0 3.61 177. 368 HH) 3 
Arizona 7.3 2. 41 227, 365 50.3 83. 2 S.16 185, 163 41.0 
California 71.0 23 5, 109, 097 04.4 RH. 8 8.14 104. 949 5 ¢ 
Colorado 66.9 2.30 572, 746 70.3 238, 487 29.3 
Florida 17.6 1.2 S41, 859 78.3 59.1 4. tis 230, YL6 21.5 
Idaho AS. 1. 82 244, 438 76.6 75.1 3.19 60, 785 21.9 
Illinois 6l.s 2.72 1, 524, 689 Ah. 8 76.5 4.47 SSY, 975 33. 2 
Indiana 67.1 2. 26 1, 333, 261 47.5 73.2 5. 46 ROS, O45 28 8 
lowa 68.0 2.13 843, 008 64.4 S80). 7 3.97 328, 992 25 
Kansas nv. 8 2. 37 732, 275 60.6 65.7 4.36 407, 922 33.8 
Kentucky 64.0 2.1 86, 379 7.9 80.6 3.55 244, 125 24.1 
Louisiana WS 2. 41 530, G69 80. 2 72.3 3.00 120, 204 18, 2 
Maryland 65.7 2.89 517,975 1.8 70.8 3. Y2 195, YSO 1). | 
Massachusetts 71.6 2.31 932, 559 6. 1 83.0 5. 69 $45, 055 31.5 
Michigan HH 6 2. Ht 1, 672, 418 78. 1 SS. 5 4.92 467,117 21.8 
Minnesota HY. 2 2. 43 $2.9 71.5 191, S92 16. 1 
Mississippi aS 6 1.97 74.8 71.6 183. 580 In ¢ 
Missouri au. 4 2. 45 mS. 3 71.3 ASG, SLO 35.0 
Montana 19.7 2.77 77.9 4. 1 93, 425 19. 4 
Nebraska ‘ 67.7 2.10 72. 1 71.8 159, 884 23.4 
Nevada 59. 2 2. 5S WS vif 4.10 4 36 Ik. 
New Hampshire ou. 0 2.138 HL. 3 82.2 $03 SY, O45 SI. 
New Mexico m7. | 2. 24 65.7 75.9 3. 28 a6, O34 21 
North Carolina 63. | 3. 27 ] 67.7 74.6 4. 20 $52, 302 23.0 
North Dakota Hh. & 2. 84 S4.0 76.3 3. 37 34, O50 12.2 
Ohio 7.8 4) 2, 144, 186 55. 5 73.6 tae {02.67 a3 ¢ 
Oklahoma cima 2. 54 796, 551 67.58 65.4 3. OS 336, S11 IN 7 
Pennsylvania 65.7 2. 55 1, 953, 180 71.4 3 4.19 644, 448 23 
Rhode Island 62.4 1.78 46, 727 4 71.0 8. 5d 5, 411 13. 1 
South Carolina Hos 5. 06 662, 282 59. 0 70. 4. 3t OSS, TOS 25.7 
South Dakota H2.8 1.4 235, 877 TOS 72.8 x 32 O4, 255 NK. 3 
Pennesset 63.0 2.19 707, 384 73. | 71.3 3 5S A), 280 1.3 
lexas ° Hi) 2.02 2, 254, 332 so.0 67.8 315 243, 151 9.7 
Utah 2.4 2. 53 224, 736 S4.4 79.7 § G2 8. O71 14.3 
Virginia 2.6 2.51 S30), S67 OL. 5 74.0 $56 533, 850 33 
Washington 0.3 2. H 785, O52 S1.1 74.8 2s 169, 636 7 
West Virginia Wi, 2 201 4, 714 4.5 83.9 3. 43 161, 425 28.5 
Wisconsin Pip 2.19 1, 104, 761 72 87.3 , SS INT (WOT Is 
Wyoming 53.9 s 32 100, 70 9.5 67.3 1 Q2. 627 mR G 
Subtotal 63.0 2.04 | 34, 324, 801 69.1 58.5 5. 69 | 11. 777. 7380 93.7 
Other States Hi. 2 2.49 5, 883, 927 62.5 71.7 4. 31 2, 813, 965 20.9 
Totals and averages 63.0 2. 6 40, 208, 728 68. 1 73.4 4.47 14, 591, 74 4.7 


1 Less than 0.05 percent 


2? Includes Arkansas, Connecticut, Delaware, Georgia, Maine, New Jersey, New York, Oregon, and Vermont 


EXTENT OF TRIPS INDICATED BY NUMBER OF COUNTIFS 

In 17 States, studies were made on the basis of the 
num ber of counties into which a trip extended, and table 
IS is based on these studies. County size varies con- 
siderably in different sections of the country and to aid 
in interpreting the table in terms of trip length, the 
average county area is shown for each of the States. 
In Nevada, in which counties average 6,458 square 
miles in area, or about SO miles square, a trip within 
one county might be long compared to a trip within a 
county in Indiana where counties average only 394 
square miles, or about 20 miles square. However, 
towns and railroads are so much farther apart in the 
west that longer distances must be traveled to get to 


town, or to a railroad station, and the average trip 


within a county would still be classed as relatively 
short in States like Nevada 


_ 


TONS 


LOAL 


ERAGE CARRIED 


AV 


ELING INTRASTAT 
RurRAL RoOaADs IN 


_——e a — —— 


IGURE 13.—ToN-MILEs O1 


Transstate 


Carried load 








Vol, 23, Ne 


Pota 
Percent m 
age ner 
loaded Average Percent 
wateivt lon-miles age of 
- State total 
Tons Thousands Thous 
70.5 3. 34 18, 926 2.2 s7 
75.1 6. 59 39, 223 S.7 45 
79.8 2.06 1, 791 0 9, 4 
12.6 1.49 3,019 4 S14 
69.7 3.74 2, 38 2 1,07 
86.0 1.78 4,917 1.5 } 
TALS 6.03 204, 368 10.0 ) ¥\s 
85.8 7. 47 667, O40 23. 7 2 809 
UO. 7 6. 36 136, 816 10 $1) 
78.4 8. 75 67, 267 5.6 x 
ao. 1 5H 182, 048 Is.0 1,t 
71 3. 72 10, 655 1.6 tit 
77.1 5.31 224, 656 Is. 1 1, 238 
S36 5S8Y 33, 402 2.4 1.4 
78. 4 2.01 a4 l =, Lal 
77.8 2.609 12, 200 1.0 
78. ¢ 3. O1 65, 453 6.6 ‘s 
67 5. 94 111, 934 6.7 “7 
1.9 ». 64 13, O97 2.7 ts 
SIS ». 08 30, 561 { Hs 
92. | 7.66 31, 481 20.3 
87.8 4.07 47, 437 16.9 Os 
85.5 4.34 53, 137 a 2 } 
yy 5. 3t 183, 322 #! HIS 
‘] $40) 10, 574 3S 2 
ip - 8. 70) $22, 760 0 ‘ 
70.4 4. 36) 41, 209 ; 
8.7 4.47 134, S511 
76.3 5. 27 14, 54s ; 
a2 4 4.87 171, 943 
7s. ¢ 2. 46 2 USS 
75. € 4.04 54. 544 t ‘ 
79.9 1. S87 10, 672 } ‘ 
I2. 1 2.68 3, 4G 1.3 2 
&? 3 4. 66 248, 010 l } 
72.0 6. 00 13, 542 t 3 
78. 2 4,24 44, 304 it 
13. 1 9. 21 125, 243 8.3 
63,2 20 37, 020 Ll.¢ 
78.6 ». OT 3, 546, 730 re’ 14 
81.2 1.71 711, 141 7. ¢ 4 
79 4s 4, 257, 871 7-2 4, 008 
TRANSSTATE 
INTERSTATE 
INTRASTATE 
4.6 
| BiLti0N 
[roves 
BI N TON-MILES | | 
| 
| | 
¢ 8 4 16 oO 4 
BILLIONS OF VEHICLES - MILES LOADED 
Loap CARRIED BY TRU: 
E, INTERSTATE, AND TRANSSTATI! \LI 
rHE YEAR 1940, 





























oy J 
August September 1943 PU BET C R OADS DIY 
Pirie 18 Vehicle -mileage traveled by trucks and combinations making trips extend ng into one county only, two counties, and three or 
more counties on MAIN AND ON LOCAL RURAL ROADS n each of 17 States 
MAIN RURAL ROADS 
rrips requir 
Stat Total truck Average area 
travel ofa county 
One count +t Three or mort counties 
Thousands of . F Thousands of . Th sands o = P Thousands of : 
vehicle-miles Perce vehicle-miles l } ile Perce rehicle-miles Square mile 
168, 295 1f}, ¢ 78, 425 99 IS, 203 30.7 Al, 667 1, 882 
ina 797, 144 20. 6 164, 212 20.9 166, 608 58. 5 166, 3290 344 
] 164, 33] D4. ¢ 115, 45¢ ; 101, 845 3. 7 252, O30 566 
\l 1 763, O4 2S 6 218, 230 mf 294, 534 {2 & 250, 277 OS7 
i 133, S72 17 () 182, 297 HY °f, 690 28.8 124, 955 Y?0 
\ k 254, 168 20.9 3, 293 ‘ j if 61.3 155, 779 S24 
N i 49, 341 52. 9 26, 101 0. ( 1, SO2 17.1 S, 438 6, 45s 
N Hamy I 97, 620 2, 2 31, 434 { 867 15.4 14,319 02 
N Mex 163, 318 14. ¢ > S40) f 27,274 8. 7 63, 204 3, 920 
Oo USO, 042 23: 7 224, 5] 1, H22 5. 6 49, GOT 107 
Or 235, 648 1s. f 1, 522 s 67, 630 22.7 53, 491 2 676 
S Carolina 173, SOS 23.0 85, O96 23, 01 14. | 164, SSS oH 
Ss Dakot $1, 482 1.0 $3, 859 244 15 4,374 1, 109 
| eo 382. 650 9 1, O4 i's 44,89 | LOL, 70S 763 
1 110,714 ¢ 1. 411 j Ss 6.1 30, GAS 2.840 
\ Virginia 247, 328 17.6 2, O95 s 70, 73¢ 38 83, 507 3S 
\\ nsin 192. 803 f 656 780 4.9 221, 457 71 
l nd a 6, 1690 7 pat) Of j N7, 244 1 ) 2, 786, 388 1,071 
LOCAL RURAL ROADS 
iG 12, 570 if 0, 631 6.9 644 6.8 6, 295 1, S82 
lr i 390, 438 65.6 256, 127 2 06, 200 y 28, 111 304 
I 238, 765 65.3 | } O65 10.8 5 TRI 566 
\l $25. 750 68. 1 291], &3¢ 24.4 1,483 24.431 OS7 
M ta ae 100 72.9 69, 27 23.4 4,334 FT &, 502 920 
N ka 156, 639 6S 107. 376 9 7 11.6 18, 002 S24 
N 2, LEE RN f 3.174 s 2 O40 +. ¢ G42 6, 45S 
Nt H pst iS, AS] 65.0 1.773 (). ¢ 10. 069 14.4 7. O89 G02 
Ni Mi 112, 848 NI. 12 OS4 f &, 281 2.2 2, 483 3, 920 
} 76. 670 614.5 242, 942 s " 18 R.7 2. 770 17 
Or t G3 SNe 79.9 75, O15 16, O44 . 0) 2,817 2, 676 
s Caro] 108, 065 72.8 78, 671 a9 23, 883 oe 5, 511 665 
s¢ Dakot 105, S38 67.3 71, 220 20) 2 ari 12. ¢ 13, 336 1, 100 
| ee 229, 554 68. 7 l 704 2 19,8 Q ¢ 22, 037 7H3 
| $8, 939 SO). ¢ 9, 44 4. ¢ 7,14 4.8 2, 349 2, 840 
\ Virgir 143. 503 72.0 103, 322 918 Ds 6.2 S, SUSN 138 
W 04, 40) 7 ol2, 232 :. 4 4, Due i) 17, 965 771 
104 Ho ” 108 9 HOS, OND 7 227, 45 1,071 
ALL RURAL ROADS 
| 260. SHS 7 149, O5¢ S47 yo Ae Y62 1, 882 
I 1, 187, 582 i 120, 339 2, 0) 11.6 194, 440 304 
] TOS, OU is 271. 360 Ss UID mg 2 277, 817 sH6 
\I 1, ONS. TQ] 10.4 140). One 14 4, O17 25.2 274, 708 OST 
\i i 666, 07) 52 51. 500 g S1, 024 20.0 133, 547 20 
Net i 110, SO7 YM. | 160, 599 Ls. 7 $2 173, 871 S24 
\ 75, 497 65.3 49, 27 2 R42 12.4 9, 380 6, 458 
N lan 16, 50] 13. ] 63, 207 21.9 VE 0 51, 358 902 
N | 0 276, 166 Q.7 164, 924 f 23 8 65, 687 $, O20) 
UI 1. 365, 712 4.2 tt 165 2 0 12.7 O82, 677 167 
( $20, 52Y 7 SY, 537 95. 4 S32. 64 7:1 56, 308 2, 676 
> rou 181, G60 1.2 14, 667 i Hi, SY4 5.3 170, 399 665 
S dakot 247, 320 1 15, OSS ? m4, 522 1.4 77,710 1, 109 
t 612, 204 i] 2 1 { 10 4.9 213, 745 763 
Ut 15, 653 0.0 1 SA is) 26 412, 317 2,840 
Wi reinia s40, 83] 50.2 16. 317 2 O19 Se G2, 495 138 
W i TUT. 386 1}, 2 S07. SSN . “ ( oo 230, 429 q71 
ils and avera 4, 204, 97] 12.4 », 904, 902 24.8 Nf, 226 32.8 3, O18, 843 1,071 
li is difficult to interpret data on trips requiring Interpreting figure 14 in such terms, 1t may be said 
travel in two counties in terms of trip length beeause | that, on all rural roads In the 17 States in which a 


they Mav be very short 


trips from farms in one county 
lo 


2 OWN just across the county line, or they mav extend 
umost across the two counties. The most that ean 


Me ssid about them is that they cannot be longer than 


the distance across two counties. Most of the trips 
C( Ing travel in three or more counties are probably 
relatively long, though there are exceptional cases where 
shor trips cut across a corner Or narrow neck of a 
“Our v toa third COUnLY. 





study was made of trip extent in terms of numbers of 
counties traversed, about 42 percent of the trueck- 
mileage was on short trips, about 33 pereent was on 
long trips, and the remaining 25 percent was in part on 
short trips and in part on moderately long trips. On 
main roads, corresponding percentages would be 29 
percent, £5 percent, and 26 percent for the short, long, 
and or moderately long Classifications, 
tively. Such 


short respec- 


Interpretations 


are perhaps more en- 
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TABLI 


Idaho 
Indiana 
Iowa 
Michigan 


Minnesota 
Nebraska 
Nevada 

New Hampshir« 


New Mexico 
Ohio 

South Carolina 
South Dakota 


‘Tennessee 
Utah 

West Virginia 
W isconsin 


Perce niage of vehictes loaded, average weight of load, and ton-mileage of load carried by trucks and combinations on 
requiring lravel in one count / only, two countte 8, and three or more countte Ss On MAIN RI RAL ROADS in each of 16 Slates 


lotals and average 


“ABLE 20 


requiring travel in one county 


Idal 

Indiana 

if Wil 

Michigan 
Minnesots 
Nebraska 
Nevada 

New Hatmpstire 
New Mevxi 
Olpo 


South Car 
South Dakota 


Penne a" 


Utah 
West Virgin 
W COTS 


lightening when made on a State-by-State rather than 


ona national basis. The estimates for individual States 


are show Nn 


Separate values for 
average carried 


Percentage ol vehue cs 


in table 18. 


load, 





PUBLIC ROADS 


rrips requir tr 
) yunt Iwo count 
Carricd load Carried load 
Percent 
Percent ist 
e of oadec erage 
“ lon-miles : : loaded A verag n-miles 
it State weight 
total 
Th ind Tons Th id 
S44 24.9 3 2 AO 60, 664 
1) 152, 307 6 67.7 2. sD 17. Y4S 
"4 142, 990 13.9 if. * 2 44 lf SHE) 
’ 17¥, 450 10.0 68.6 3. 06 618. 02 
» 14 GO, 364 0.4 70.1 ». 21 284, 621 
<() 63. 130 12.4 67.0 yee. 67. O84 
rat 8, 76 62. 5 72. § 3. 44 6, 942 
M4 1), 491 20.4 73 2. 37 7,919 
21 SO, 234 27.4 61. ¢ . a0 45,01 
6 242, (49 7 57.8 3 NS 74, 902 
l 154, 12¢ 15.9 66.3 3. 93 520) 2 
2 31, 185 14.4 63.7 26 17, 194 
1 97, 931 14 H2.¢ 2.38 14 { 
"q 14.164 21.1 64.1 2. 91 36, 61 
59, O82 14.8 3 2 4 115, 278 
‘ 180), 48 15 8 72. € 2. Sf 215, 5A 
Su 1,832, 144 0 66.2 2 ag iM 118 
loaded, average weight of load, and ton-mileag: 


percentage of trucks loaded and 
classed according to number of 
counties In which the travel oecurred were not directly 
available, because such basis of classifications was not 
used at the stations at which trucks were weighed. 
However, tables 15, 16, and 17 show that both the per- 
centage of trucks loaded and the average earried load 
were greatest for transstate trips, next 
interstate trips, and least for intrastate 
reasonable to assume that, within each of these elassifi- 
cations, the percentage of trucks loaded and the average 


only, two counties, and three or more counties on 


rips requiring trav 
ine county Iwo counties 
Carried load Carried 
Percent 
Perce iW 
= ie loaded Avera 
Stat we } 
ink 
Th mds 1 s Th 
; ' * 2 2 1 yi 14 
s 0), 42 ; Ho a. 2 HH.0 
{ 147.534 c4 () &5. SST 
sf ( 1 s? ; s ‘ 
1, 441 ( l at ’ STS 
106 , a, 2 SSO 
s my OF sou 7H.90 ns 1.4 
i) 1? &S Suu ( 0, 359 
‘ ‘ ( { ? AR + SUS 
") Hit ; 
1) ‘ i } s 
‘ ‘ j SS a) 2 48 s 
lt) is ty } ~ * 
s | ’ ’ TH. 4 2 4 j j 
s mu "0 ee » 44 } 
1 (NS ps sO0 ' 11S 
WO 47 | ri » 4 


increased, 


shows. the 


bined. 


for 
trips. It is 


createst 


tances. 





lhree or more Counties 
Carried load 
Per 
Percent r Percent 
ige of loaded Average ’ it 
on-miles 
State veight on me State 
total il 
Tons Thousands 
97 70 2 Of 107, G48 1S. j 
] 74 5. 44 1, S885, YOS sO 
6.2 "6 3 73 TIS, 646 60 
i S4 1.73 1, 003, 273 Do. @ 
$2.2 7 } 72 331, 288 8/4 
\ 70.0 7) 359, 293 73.4 
O04 R27 6, 2F 13, 605 a F; 
1W s. +) 120, 033 
7 73.8 57 166, 172 nf. 9 
14.8 69.7 6. 51 9, 497, 566 ri ef 
3 | 69. | 1.635 4493, 609 51.0 
29 ¢ 69 » g? 130, 310 62.5 
Ss 0 +4 441, 123 Hts 
97.1 74.4 69 108, 389 1.8 
28.8 ’ 3S 225, 050 I 
18.9 83. 7 4. 02 744, 019 
3 $ 4.62 ’ 2 
of load carried by trucks and combinations o 


LOCAL RURAL ROADS in each of 1¢ 


Perce 
ive 
Stale 
t 
( i 
4 
. 2 
( ~ 
; su 
wt 
" 
ti 
1) 
} 
re. 
“4 


I r more cour 
Carried loa 
Por 
Aver lk ) 
ij Th vii l 
2 11,60 
SU) 6.504 
2 s 1, v4 
1 52.108 
1404 
‘ Ww 
17 2, 41 t 
i! is 
‘ } 
4. 87 114.99 
ti4 0.494 + 
7 4. TSU 
is 13, 31 
7 5. 147 ‘ 


carried load increased as the extent of trip, in ter! 
the number of counties in which the travel occ 


Values shown in tables 19, 20, and 21 


percentage 


estimated from curves plotted on the basis of sur 
assumption, as explained in the appendix. 


Fic 


distribution of ton-m 


according to number of counties in which the 
occurred for main and local roads, separately and 
Naturally the long-haul classification co 
au higher percentage of the ton-mileage than of t! 
hicle-mileage, hbeeause a creater percentage of the 
traveling long distances are loaded and they 
more, on the average, than those traveling shi 


Niort, 
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TABLE 21.- -Percentage of vehicles loaded, average weight of load, and ton-mileage of load carried by trucks and combinations on trips 
requiring travel in one county only, two counties, and three or more counties on ALL RURAL ROADS in each of 16 States 
rips requir I 
One county lwo countt Three or re cou t 
State Carried load Carr i i Carried | | Potal 
’ : “ > ort ton-mile 
Percent Percent 
ive Percent- ive P ent Percent 
loaded | Average pon-miles ige of loaded Average ip, Avera ive Oo 
weight omen State weight Stat “ State 
total total 
Tons Thousands Tons Thousands Tona Thousands Thousands 
Idaho 55.4 1.36 113, 393 BS: 5 H46 2.48 sti, 10 s 2 4] Liv. od ITF 19. 140 
Indiana 65.4 1.39 82, 735 13.6 Hs.4 2.59 S40 9 e *34) O42. 502 60.2 2 SOU, 245 
lowa 65.1 1. 64 200), 52! 22.2 H4. 5 2.28 2 717 » 6.6 oO 7H00, 570 IS 1, 80S, S16 
Michigan om), 2 1.37 338, 15.8 71.4 79 16, 95S { $5. | 1.51 1,055,471 10.3 2, 140, 529 
Minnesota 68.7 1.93 465, 805 is 9 69.9 , (2 s2. 499 9 6H 18, 213 XQ | 1, 196, 517 
Nebraska 67.2 1.62 175, OV2 25.6 67.9 2. 24 74 l 3. 22 392, 352 57.4 683, 41S 
Nevada OF 43 67, 751 13.6 73.0 3. 36 11, 377 82. 5 5. Of 115, 10S 29,7 155, 236 
New Hampshire 66.0 2.00 83, 374 29.8 75, 5 2. 42 8, 278 20.8 82.7 32 138, 405 4 PSO, O57 
New Mexico 55.4 2 06 ISS, SOO $3.4 62 ( at { 70, SOQ 92 135, 420 
Ohio 52. 1 9.14 20, 549 13.4 60.7 3. 87 741, 507 69.9 6.42 | 2,612,561 67.4 3 874, 617 
South Carolina 61.9 2. 53 257, 509 22.9 66.9 67 { 2 { 504, O04 4.4 1, 123, 023 
South Dakota 60.3 1 33 91, 899 27.6 it 2.33 84, O72 2 0.0 2.89 157, 099 7.2 333, O70 
lennessee 60, 2 1.69 258, 144 26. 7 64.7 24 295, 369 ; 2 3. 28 184, 754 50.0 Q68, 267 
Utah D7.8 1.91 87, 883 32.3 HO. 4 S5 0,8 S 113, 53 1! 272, 256 
West Virginia 45.4 1,54 140, 491 24.4 7 2.4 7,719 { S0. 4 8) 247, 2 13.7 35, 44 
Wisconsin 67.3 1.65 109, 569 27.0 75. 6 2.30 20, 74 s 3 SS 777.75 1.3 1,517,071 
Potals and averages 60.4 Oe s, 871,62 at. HS, 2 2. 82 41,2 1 { 4. 4s 9,877, 104 10 17, 982, 126 
0 — — + 
3OR MORE err 
COUNTIES 
7.5 To | SOUNTIES 
igen a a ee 
Hes Sina aad te 3 OR MORE }——_________| 
_2 COUNTIES °. COUNTIES Fan) 
3 OR MORE 2 WW gO 
80 | "+ 23.0% |: 32.8 "Jo i 
ri JOUNTIES ire : : a | 30R MORE 
E . <= 
- 45.2 7o o NTIES COUNTIES 
2 oO | nN c49% 
<= 6°, > 4.9 
uw = | 
ar = 
v ve 6€ } 
I oO | 
= a. > 60 ] 
~ ; Ee oy 
x -_* 2 GOUNTIES . = | 
= i a 24.8 To 2 
- 7 ae ee z 
y 2 COUNTIES 2 i 
+ - n 
u 25.7 To o 40 
z Ue dae re eee T 7 
" Rg ae ea | COUNT Y o a ll 2¢ NTIE 
= 69.5 Yo uw ] 23.6 %o 
2 a ee ee oe = | COUNTY 
S ioe NTE 54.1% 
u | COUNTY 2 | 
a { | 
t 42.4%] r a 
| COUNTY | 
29.1 %o ttt deep soie | 
ae 21.5% | 
| 2.9%, 
‘i AP MAI YADS Al S S 
MAIN ROADS LOCAL ROADS ALL RURAL ROADS AIN ROADS LOCAL ROADS ALL RURAL ROADS 
igi ke 14.—PrerRcENTAGE DISTRIBUTION OF VEHICLE-MILES O} KIGURE 15 PERCENTAGE DIsrRiBUTION OF TON-MILES. oF 
Peccks ON THE Basts oF Trip EXTENT IN TERMS OF NUMBER Loap CARRIED BY TRUCKS ON THE Basis oF TRiep EXTEN’ 
oO OUNTIES INVOLVED ON MAIN AND LocaL Rurat Roaps IN TERMS OF NUMBER OF COUNTIES, ON MAIN AND LOCAL 
IN 17 STATES IN THE YEAR 1940. Roaps IN 16 Sraves IN THE YEAR 1940. 


WARTIME TRENDS ESTIMATED Defense Transportation. Changes from a peacetime 


The estimates so far presented have related entirely | economy to a wartime economy have involved changes 
to the year 1940. Since our entrance into the war, a | in the kind of materials hauled and in their origins and 
humiber of things have happened that have had im- | destinations. Hauling to cantonmenats and war plants 
portent effeets upon the amount and characteristics of | during and after construction has increased to large 
trucLing on rural roads. Restrictions have been | proportions, while hauling in many other categories 
Placed on the purchase of automobiles, tires, and | has decreased. All of these things have resulted in 
gaso ne; legal restrictions on sizes and weights of | changes in traffic volumes, in the percentage relations 
Vehi les have been lifted or relaxed in some States; | between vehicle types and in the average weight of the 
and ;egulations have been issued by the Office of | load carried. 
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PABLE 22.— Estimates by census regions, of 1936, 1940, and 1942 vehicle-mileage by all vehicles, truck vehicle-mile age, percentage loa 
average carried load, and ton-mileage of load hauled on MAIN RURAL ROADS 











All trucks (including combinations Single-unit truck Pruck combinations 
fravel Per Carried load Carried load , Car 
. . : Tes Per Per Per Per Per 
Census region Year by all cent- Travel by cont cent- | Travel by lcent sont. | Deawel\by leant 
vehiek we trucks and “CD fo sana on S| eee lee 
Seat -——"y load po Amount , Of all units jload we Amount ,?f alll — load- A \ 
Ams ed welsh trucks ed tates , trucks ed | 
Thousands Thousands 
of vehicle of rehicle- Thousands Thousands Thousands Thousands I} 
miles miles Tons of ton-miles of ton-miles Tons of ton-miles of ton-miles / © ¢ 
New England 1g36 5, 252, 578) 12.7 665, 157, 68.0 2. 91 1, 314, 315 RS. S 590, 803 66.6 2. 21 SHY, 144 11.2 74, 354 79.4 4 
1440 6,310,944 14.7 926, 387| 71.7 3. 30) 2, 194, 376 SH. S05, 330 70.6 2 49 1, 412, 240 13.1 121,057 70.4 S14 ‘ 
142 1,246,210 17.6 746, 171) 60.7 41.44 2,010,824 75.6 563, WOO 55. 2 2. 70 839, 631 24.4 182231| 77.8 SF 
Ratio 1942 to 1940 0.67) 1.20 O81 OSS 1.35 0. 92 S87 0.70 0.78 1.08 0.590 1. St 0 0 ON 1 0) 
Middle Atlantic 1936 13, 000,754 14.1 1,841,884 62.6 2.87| 3,312, 557 S44 1,553,959 61.2 1.99 1,895, 803 15. ¢ INT, O25 T0.2 On | { 
140 15,809,923 16.1 2, 40,395 65.9 3.29 «5, 504, 412 81.9 2,081,515 64.9 ». 27 3, O64, SS2 1s. | 158,880 70. 2 18 2 
1y4e 12, 053, 622) 17.6) 2, 122, 683) 53.0 4.55 5,118, 504 73.9 1, 568, 321 50.3 2. 33 2 233, 46S 5. 1 4, 362 60.5 Si wS 
Ratio 1942 to 1940 0.76, 1.09 0.84 0. 80 1. 38 0.93 0. 90 0. 75) 0. 78 1. 25 0.73 1.44 1.21 O86 
South Atlantic 1936) 12,475,419 19.6 2,449, 370) 61.2 3. 23 4,836, O79 Sl. 1 1, O86, 5400 59, 2 2 18 2 558, O69 IN. 132.830 GOS rm 
14016, 536,492 21.5, 3,563, 118 64.3 3.67) 8,416,522 77.7 2,766,916 GAN 24 72,832 22 46,202 69S 9 7.64 
1942 | 13, 124,442) 24.7} 3,241,733) 50.2) 4.45) 8,547,979] 71.4! 2,316,192) 56.7 2.33 Q58,287 28.6 925, 41 65 0.045 
Ratio 1942 to 1940 O.70 115 0 91 0. 92 1. 21 1.02 0.42 0.84 0.90 0. 47 0.73 1. 2S 116 O04 \' 
Fast North Central 1936 ©6117, 943, 461, 15.8) 2,836,513) 64.9 3.53) «6, 491, 337 72.6 2.060.097 61.3 1. YF 2. 467, 071 97.4 776, 416| 74.4 6.97 1 ( 
140-22, 155,060 17.6 3,890,392 67.9 1.04 10,675, 437 68.4 2,660,707 65.0 2.19 3, TWO, 553 31.6 1,229,685 74.2 Bt ‘ 
1042 19, 112.499) 17.6 $361,540 60.4 4.94 10,012, 855 Ol. 7 ? 069,375 54.2 » 4) » 667, WO iS 3 1, 202,165 70 SO) 
Ratio 1942 to 1940 O86 1.00 O86 OL8Y 1. 22 0.94 0. 40 0.78 0.83 1.09 0.7 20 105 0.95 1.07 
East South Central 1436 5, 099, 938) 20.5 1,168,149 60.2 2. 46 1, 730, 235 91.5 1.068. 311 50.4 2 14 {Hh2 S O,838 68.7 { 
1940 7. 241, O58; 22. 4 1, 621, 392) 63. 5 2.68) 2, 753, 110 90.0 1,458,710) 62.9 2 OS » 1) SF 10.0 162, 682) 6S ¢ s 
1942 | 6,607,466] 22.1! 1,458,587] 48.4) 3.41] 2,404,214) 85.3) 1,244,842 45.4 2.41) 13595978 14.7) 218) 745 5 
Ratio 1942 to 1940 0.91) 0.99 0%) O76 1.27 Q. 87 0.45 0.85) 0. 72 1. 0.65 1.47 131 04 
West North Central 1936 1,948, 109) 61.9 2.81 3, 394, O74 83.7! 1.629.707 60.2 OO 1.955.831 lt 7. 
140 2, 494, 536 66.2 3.13 5,177, 207 R1. 4 2 i ( ] ov) 9 O20) 359 wf ! gx 
1042 2. 258,967 59.7| 3.47| 4,684,886) 78.6) J 127) A 219 2.192.422 21-4 7 
Ratio 1942 to 1940 0.91 0.90 1.11 0. 90 0. 97 O.S87) O.S7 0. 99 0. 75 ] (. US s 
West South Centra! 1936 1,879,481) 57.4] 2.28) 2,456,025) 82.0) 1,541,603 55.4 1.67) 1,426,580! 18.0 337, 878 6 { 
1440 9 5R7, 225) 60.4 2. 5S 3, 964, 04S 79,2 2 048,629 58,7 1.82 ” ISS, 644 8 538, AUG j 
1942 2, 334, 281| 49.6) 3.45) 3,994,521) 74.7) 1,744,700 44.9) 1.95 1.523190, 25.3 89,581! 63.6) 6.59 
Ratio 1942 to 1940 0.90 O83 1. 34 1.01 0.94 0.85, 0. 7¢ 1.07 0.70 1. 22 1.09 0.95 1.34 
Mountain 1936 933, 147! 58.9 2.70! 1,485, 818 $0.6 845, 217) 57.8 2,19 O70, 646 a4 87,4930 69.4 Hh SI 
1040 1, 260,844 62.2 3.12) 2, 447, 647 RS. 5 1,115,824 41.2 » 4s 1. 691. 767 11 145,020 60.7 S % 
1u42 ) 1, 123, 391) 51.4 4.20 2, 423, 339 81.1 910.569 47.5 » 5S 1.115. 530 iS.g 912 K29 FS ) 
Ratio 1942 to 1940 0.90) O99 0.89 O.83 1.35 0.99 0, a2 0.82.) 0.78 1.04 0. 66 1. 4 1.47 0.08 | 
Pacific 1036 S823. 000 14.4 1, 272. 187) 64.9 1.29 .. 544, 040 79.6 1,012,878 61.5 2 O7 1. 287. 756 20.4 959 300 TS. ( } ‘ 
140 10, 776, 142) 15.54 - 674, pe 6S. 1 4.87 § 552, S7 76.5 1, 280, 211) 65. 1 4.20 1, S50, 7SY 23. 0 393, 806 77.9 LZ 
1942 | 9,821,024) 16.3) 1,601,787] 67.9] 6.22) 6,762,354) 73.7) 1.181.114 64.0 2.33 L756,888) 26.3 120,673, 79.0. 15 
Ratio 1942 to 1940 0.91) 1.05 0 06 1m 1. 28 5. 2a 0. 96 0.92) 0.98 1.04 0. 44 1.12 1.07 
otal 1936 | SS, 688, 124) 16.9) 14,993, 997) 62.1 3.06) 28, 565,380) = 82.0 12, 289,115, 59.9 2.02 14, 88S, 363 18.0, 2,704,882) 71.9 
1940 | 109, 629, 6200 18.8) 20, 558, 306) GA. 4 3.47) 46, 685, 721 79.0 16,247,807 63.7 > 94) & 06, SO] 21.0 $4,310,499 71.8 \ 
1942 | 93,175,112) 19.6 18, 249,140) 57.0 4.42 45, 059, 566 73.3' 13.3 OO 52.9 o. a7) 4 17, 24 9 1,873,940 6S. 2 ee 
Ratio 1942 to 
1040 OSS 1.04 0.89 OLST | 7 0. OS 0.93 0.82) 0.83 1. O08 O72 .. 97 3 ( } lt 
Wartime changes in traffic volume, composition, and 
weights on main rural roads are shown in table 22 , 
which gives estimates for the years 1936, 1940, and 
1942 for each of the census regions of the United States 
° . . ry . ° 
shown in figure 16. The method of preparing the 1940 be 
estimates has been previously yes age and, in cases 
Where the original survey was made in a year other \ NTAIN 
than 1936, the 1936 estimates were preps ied Ina ae ar 
manner, projecting backwards to 1936) the trends 
indicated by the best available data for each item, 
Since the original survey was made in either 1936 or 
1937 in all but a few States, only slight adjustments, if 
wny, were generally required to prepare 1936 estimates 5 re. 
from the surve Vv vear data. ” ’ 
The 1942 estimates are based in part on data from ~ 
the regular continuing survey ope rations and in part on 
. . ‘ » ‘ 
the results of a special short survey made. in July and Picure 16.—Censvs REGIONS oF THE UNITED Sra 
August 1942, ie 16 State highway departments in coop- 
eration with the Public Roads Administration. The | estimates for the percentage distribution — bi en 
. . ° . 1 ] 
vehicle-mileage by all vehicles was computed on the basis | single-unit trucks and combinations, percentage | dy 
of trends established by 466 automatic traffic recorders | and average weight, are based entirely on trend- es- 
. rl’ . + : nd - 4 oa lew 
operated continuously throughout 1940 and 1942. The | tablished) by comparing data on over 50,000 k 
truck-mileage was determined on the basis of the trends | taken at 486 stations in the 1942 survey with re- 
found to exist in the mid-summer survey, but classifi- sponding data taken at the identical locations in m- 
cation counts im 16 States made at the same 122 sta- | parable period in the same season of a previous \ . 
I rn P . 
tions im all seasons of 1940 and 1942 checked the trend Table 22 was limited to data on main roads bev ol 
. m — . ) 
in the United States total almost exactly. These sea- | the lack of figures on truck loading on local roads te 
sonal og ‘ation counts were well distributed geo- | However, gasoline consumption figures, au tle 
graphically, henge did uot give sufficient coverage in any | traffic recorder data, and classification counts we iffi- 


one region to justify a check by regions. The 1942 | cient to permit the preparation of approxima ste 
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Figure 17.—Estrimatep VEHICLE-MILES OF SINGLE-UNT! 
PRUCKS AND OF COMBINATIONS ON ALL RURAL ROADS IN THI 
Unirep STATES IN Kacn YEAR From 1936 TO 1942, INCLUSIVI 
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SINGLE-UNIT TRUCKS 


iy E 18. 


TRUCK COMBINATIONS ALL TRUCKS 


COMPARISON OF PERCENTAGE OF VEHICLE-MILES 


LoADED In 1942 Wirn Tuat 1n 1940, For SiInGLE-UNI'1 
PeeCKS AND COMBINATIONS ON Matn RuRAL Roaps THROUGH- 
7) rHE UNITED STATEs. 


mates of the mileage traveled by single-unit trucks and 
by combinations on all rural roads in each year from 
1936 to 1942, inclusive. These estimates are presented 
mM ficure 17, which is the only figure showing wartime 
trends which apply to all rural roads. It shows that 
the tiileage of truek travel of all kinds mereased stead- 
ly from 1936 to 1941, but dropped sharply in 1942, 


Whil) the mileage of combinations increased steadily 
ron. 1936 to 1942 with a slight peak above the trend 
line on 1941. Throughout this period, the tendency 
Was oward an increased use of combinations, particu- 
larly ‘raetor-truck and semitrailer combinations, such 
a ar shown in figure 1, and this tendency increased 
Cons orably under war conditions. Table 22> shows 


that, on main roads, combinations were 18.0 percent 
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KiguRE 19 C‘OMPARISON O} 


ESTIMATED VrEHICLE-MILES ot 
EMpry Tree ND ¢ LOADED TrRucKs On Main RvRAI 
Roaps 1n 1942 Wirn THose 1x 1940, In Eacn Crnsus 
REGION 


of all trucks in 1936, 


21.0 percent in 1940, and 26. 7 per- 
cent m 1942 


PRAFFIC BY EMPTY TRUCKS INCREASED WHILE THAT BY LOADED 
rRUCKS DECREASED 

One of the surprising facts discovered in the 1942 sur- 
vey was that the percentages of both single-unit trucks 
and combinations running empty were higher m 1942 
than in previous vears, in spite of the efforts of the 
Office of Defense Transportation to bring about fuller 
utilization of truck capacity. Figure 1S shows that the 
percentage of eCMpty single-unit trucks imcreased to a 
considerable extent, while the percentage of empty 
combinations increased to a lesser extent. The number 
of loaded single-unit trucks using the main rural roads 
in 1942 was not much greater than the number of empty 
trucks of this type 

One reason for this relative increase in empty trucks 
is that trucks hauling materials to construction jobs, o1 
supplies to cantonments, generally cannot obtain return 
loads. Hauling 1h) tha se categories increased, while the 
hauling of goods between cities, a type of hauling in 
which two-way loads are relatively easy to obtain, de- 
ereased. This does not fully explain the very high per- 
centage of empty single-unit trucks, however, which 
was 50 percent or more in a number of States. It seems 
probable that there was a considerable use of light 
trucks to transport people, caused by restrictions on 
the purchase of new automobiles, tires, and gasoline. 
Apparently, many farmers and other persons owning 
both trucks and passenger cars put away their passenger 
cars and used their trucks for all purposes. 

Figure 19 shows the mileage traveled by loaded and 
empty trucks of all kinds in each census region in 1940 
and in 1942. Figures in the bars indicate the percent- 
age of vehicles loaded and the percentage empty, in 
each case. In all regions, total truck traffic and move- 
ment of loaded trucks were less in 1942 than in 1940. 
In all except the Pacific region, mileage of empty trucks 
increased, while that of loaded trucks decreased. In 
the East South Central States the mileage of empty 
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higure 20.—ComPaRIsSON OF ESTIMATED AVERAGE CARRIED 
Loap oF LOADED SINGLE-UNir TRUCKS AND COMBINATIONS 
IN 1942 Wirn THat in 1940, 0nN Main Runa Roavs THuroucu- 
our THE UNrrep Stati 
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higure 21.— Comparison or Estrimarep AVERAGE CARRIED 
Loap or Loaprep Trucks In 1942 Wirn THar Ix 1940. on 
Main Rurat Roaps in Kacu Census REGION. 


trucks actually exceeded that of loaded trucks in 1942, 
and in the West South Central States the truck traffic 
was divided equally between empty and loaded vehicles. 


SMALLER VEHICLE-MILEAGE OFFSET BY HEAVIER LOADS 


higure 20 shows that the average load carried by 
loaded vehicles was greater in 1942 than in 1940 for 
both single-unit trucks and for combinations. Because 
of the increased proportion of combinations, the average 
load of loaded vehicles of both types combined inereased 
by a greater percentage than that of either type. This 
increase in average load took place in all regions, as 
shown by figure 21 

For main roads in the United States as a whole, the 
decrease in mileage of loaded vehicles was nearly offset 
by the increase in carried load so that the ton-mileage 
was almost as great in 1942 as in 1940. Figure 22 is 
drawn with the vehicle-mileages of loaded vehicles as 
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abscissas and the average carried loads as ordinat 
that ton-mileages are represented by rectangular : 
The reetangle for 1942 is shorter than that fo: 

but is higher by an amount that makes it almost 

In area. 

A study of these relations by vehicle type empl 
the increasing importance of combinations in tt 
on main rural roads. Figure 23 is constructed 
same manner as figure 22, but separate ton-m 
tangles are shown for single-unit trucks and fo 
binations. Krom 1940 to 1942, the mileage of 
single-unit. trucks decreased considerably and th 
age carried load increased only slightly with ar 
large loss in ton-mileage by vehicles of this tvp 
the other hand, both the mileage of londed \ eh 
the average of loads carried by combinations 11 
and the ton-mileage increased corresponding 
1940, the ton-mileage by combinations was al 
same as that by single-unit trucks, while in | 
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FIGURE 2! COMPARISON O} 
With THose IN 1940, ON 
CreNsUS REGION, 


ESTIMATED TON-MILEs IN 1942 
Main Rurat Roaps 1n Eacn 


combinations earried about 74 percent 
single-unit trucks. 

Figure 24 shows, by means of rectangles, the ton- 
mileage by all trucks, including combinations, on main 
rural roads in each census region, in 1940 and 1942. 
The figures above the rectangles indicate the percent- 
age inerease or decrease in ton-mileage from 1940 to 
1942. Only in the Pacifie region was there a substan- 
tial Increase, In two of the other regions there was a 
neghoble mMcrease, and in the other six regions there 
Was a decrease. 


more than the 


There is considerable evidence to mdicate that the 
tonnages hauled by large truckers were much greater 
in 1942 than in) 1940. Reports to the Interstate 
Commerce Commission and to the American Trucking 
Associations, Inec., tell of increases of this kind. This 
IS hot necessarily inconsistent with the conclusion that 
the ton-mileage by all trucks did not increase from 
1940 to 1942. As has already been brought out, the 
large truckers making periodic reports constitute a 
very small percentage of the total. It is’ entirely 
that much of their inereased tonnage wus 
diverted from truck Owners who preferred Lo ship by 
common carrier rather than use their own trucks beeause 
of the difficulty in obtaining new vehicles and parts 
The faet that both vehicle-mileage and ton-mileage 
Increased for combinations and decreased for single 
uit trucks tends to support such a conclusion. 

A ther facet Lo be borne in mind is that mnerea sed 
tonn: ros do not necessarily mean increased ton-mileages, 
ws the average length of haul might be reduced. Ship- 


ment. normally sent all of the way from origin to 


Poss ble 


destination by truck might, under war conditions, go 
bv trick only to or from the nearest railroad station. 
oi ome trucks which formerly made Jong trips 
eLWw 


, n cities may have been diverted to shorter 
(rips etween rail or water terminals or 
‘Uppland construction jobs, cantonments, and war 
Dlant 
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FIGURE 25 NUMBEI Heavy Gross Loaps PER 1,000 


LOADED AND I:mpry TRUCKS IN THE SUMMER OF 1942 AND IN 

CORRESPONDING PERIOD OF A PRE-WarR YEAR BETWEEN 
1936 aAnp 1940, on Matin Rvurat Roaps THROUGHOUT THE 
UNITED S ri 


HEAVY GROSS LOADS AND AXLE LOADS INCREASED IN FREQUENCY 


Krom the point of view of the highway engineer, the 
frequencies of heavy gross loads, axle loads, and load 
concentrations are important than averages, 
are the frequencies of severe stressing of 
| ves and are the basis for design. 
It has already been shown that averages of loads carried 
increased materially between 1940 and 1942, and it is 
reasonable to assume that the frequeney of heavy gross 
weights increased correspondingly during this period. 
Available trend data were not sufficient to justify 
estimates of thi frequencies of heavy YTross weights 
and axle loads for the vear 1940, so the 1942 frequencies 
were compat d with pre-war averages, determined by 
averaging data taken in the original survey regardless 
of the survey year. This combining of data taken in 
different years in different States 
only an indication of average conditions existing in the 
1936 to 1940 period, with the earlier years of the period 
given more weight than the latter years since the 

1936 or 1937 in most States. 
average is therefore somewhat 
vague as to meaning, it is nevertheless a useful figure 
as a basis for determining the wartime changes in the 
le loads in different parts of 
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road surfaces and brid 
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original survey was In 
Though the pre-wal 


frequencies olf heavy axle 
the COUNRLTY 

Figure 25 shows that heavy gross loads were much 
more frequent in 1942 than in the pre-war period. 
For each 1,000 trucks found on main roads, an average 
of 110 weighed over 15 tons in 1942 compared to an 
average of 43 weighing over 15 tons in the 1936-1940 
period. Trucks weighing over 25 tons averaged 11 
per thousand in 1942 compared to only 3 per thousand 
in the pre-war period 


This increase in the frequeney of heavy gross loads 
took place in all regions, as is shown by figure 26. In 
1942, gross loads over 15 tons were most frequent in the 
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al region, but nearly all of these were 
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Figure 26. NumpBper or Heavy Gross Loaps Per 1,000 


LOADED AND EmMpry TRUCKS IN THE SUMMER OF 1942 ANDIN A 
CORRESPONDING PERIOD OF A PRE-WaAR YEAR BETWEEN 
1936 AND 1940, on Main Rurat Roaps 1n Eacu CENSUS 
REGION. 
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KigureE 27.—NuMBER OF Heavy AXLE Loaps PeErR_ 1,000 


LOADED AND EMpry TRUCKS IN THE SUMMER OF 1942 AND IN 
A CORRESPONDING PERIOD Or A PRE-WaAR YEAR BETWEEN 
19386 anp 1940, on Main Ruraut Roaps THrovGcuour THE 
UNITED STATES 


The frequeney of gross loads over 25 tons was by fa: 
the greatest in the Pacifie region, due to the use in this 
region of large combinations, frequently consisting of 
nu tractor-truck, a semitrailer, and a trailer (fig. 1D). 
Most of the combinations in the East North Central 
States were of the type shown in figure LA. 

The merease in frequency of heavy gross weights 
does not necessarily mean an inerease in the frequency 
of heavy axle loads, Stee the larger vehicles generally 
have more axles than the smaller ones. Hlowever, 
heavy axle loads were much more frequent m 1942 than 
in the pre-war period is shown by figure 27. For 
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FIGURE 28 


1936 AND 
REGION 


each 1,000 trucks passing over the maim roads (| 
were, on the average, 36 axles weighing over 
pounds in 1942 compared to 13 in the pre-war pe 
There were similar increases in the frequency of 
loads over 20,000 pounds and over 22,000 pounds 

All regions had a greater frequency of heavy 
loads in 1942 than in the pre-war period. 
shows that the increase was very great in some i 
for example, in the South Atlantic State 
where axle loads over 18,000 pounds Imcreased 


such as, 


thousand trucks 
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eross loads m the New 
any, above the national average. 


the Pacifie region, 
of gross loads over 25 tons, was well below the nat 
average in frequency of heavy axle loads. 
planation lies in the fact that the large combin 
which are confined mainly to the west, have the 
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well distributed Ol a number of axles. 


the three-axle tractor-truck with triple-axle sem 
shown in figure 1C, weighed 64,420 pounds, but 
load was more than 
semitrailer, and trailer combination shown in fi: 
weighed 72,255 pounds, but no axle load was mo 
contrast to this, 


14.010 pounds, 


truck shown in figure 3A has most of its weight 
axle, and the one shown in figure 3B, 
portioned, still had about two-thirds of its wi 
The cab-over-eneme truck im fi 


the rear axle. 


and the truek with dual rear axles in figure 
better weight distribution. 
have much to do with the extent of usage ol 
of different tv pes 
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7 per thousand trucks in the pre-war period to 53 
It is rather surprising 
find from this figure that the New England State: 
the greatest frequency of heavy axle loads in 

since figure 26 showed that the frequency of | 
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FigurE 29.—-NUMBER OF TRUcKs PER 1,000 LoaDED AND 
Eupry Trucks With High VALUES OF C IN THE GROss- 
Weigut FORMULA, IN THE SUMMER OF 1942, on Main Rural 
Roaps IN EacH CENSUs REGION. 


HEAVIEST LOAD CONCENTRATIONS GENERALLY PRODUCED BY 
INTERIOR GROUPS OF AXLES 


While the large combinations prevalent on the Pacific 
coast do not impose heavy axle loads, they do have 
heavy load concentrations on two or more axles that 
produce high bridge stresses. 

The gross load formula C=W+(L-+40) has been 
designed to give an indication of the degree of load 
concentration, Which might be more important from the 
point of view of bridge stresses than either the gross 
load or the axle load. In this formula Z is the distance 
in feet between the first and last axle of the vehicle, or 
of any interior group of axles; W is the total weight of 
the vehicle or the weight transmitted by the interior 
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group of axles; and C is a measure of the load concentra- 
tion. Numerous States have laws limiting the maxi- 
mum permissible value of C for any load to a specific 
value. The value is different in different States, and 
sometimes depends upon axle spacing but ordinarily is 
750, 700, or 650 

Since complete information on axle spacing was not 
obtained in the original survey, it was not possible to 
establish trends in values of C, but figure 29 shows the 
frequencies of various values as found in the summer of 
1942. It will be noted that values in excess of 750 were 
very frequent in the Mountain and Pacifie regions and 
occurred to a lesser extent in other regions. 

It is not the over-all wheel base, but some interior 
group of axles that generally has the highest value of C 
for a truck with more than two axles. This fact is 
especially significant, since the laws of some States 
provide that only the over-all wheel base shall be 
considered in calculating C. 

Table 23, based on 1942 observations, shows that, 
of the 542 vehicles with a value of C greater than 750, 
only 15 were so designed and loaded that the highest 
value of © was derived from consideration of over-all 
wheel base. In 468 cases, or 86 percent of the total, con- 
sideration of all axles other than the front axle yielded 
the highest value 


TABLE 23. Vumber of trucks observed in the summer of 1942, 
having values of C in the gross weight formula greater than 750, 


class fied nm accordance vith the aale group having the highest 
value of ( 
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or of any interior group of axles, and W is the 
total weight of the ve 
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APPENDIX.—SOURCES OF DATA AND METHODS OF COMPUTATION 


For the benefit of those who may wish to carry the 
estimates further, and prepare comparable estimates of 
some of the items for other years, or to determine the 
extent to which the various items are based on ample 
data, the sources of the data and the methods of arriv- 
Ing ut the figures will be deseribed in some detail. 


HIGHWAY PLANNING SURVEYS DESCRIBED 


The estimates are founded primarily on the numerous 
tables of various series prepared as a part of the high- 
Way planning surveys conducted by all Statesin coopera- 
tion with the Public Roads Administration within the 
past few years. The original field surveys were made 
IN Most States in 1936 or 1937, but surveys were not 
mad: until 1938, 1939, or 1940 in some States. and in a 
ew states they have not vel been completed. These 
surveys were very extensive and had many ramifica- 
ions that are not pertinent to the estimates. Only 
the collection of information having an important 
bear! g on the amount and characteristics of trucking 
mM riral roads, will be briefly deseribed. 


In the rural road inventory, all roads outside of 
municipalities, or closely built-up urban communities, 
which were open to unrestricted public use, were driven 
over and measured with automobile odometers. The 
mileage figures thus determined were used in the ealeu- 
lation of vehicle-miles 

Traffic was counted at about 350,000 points on rural 
roads of all classes. At some of these points the count 
was for & hours only; at others there were from four 
8-hour counts to twelve 24-hour counts, seasonally 
spaced. At about 8,000 important road intersections 
there were from eighteen to twenty-one 8-hour counts 
distributed throughout the seasons of the year, the 
days of the week, and the hours of the day in such 
manner as to permit the determination of average 
daily traffic for the approximately 28,000 road sections 
radiating from the intersections, and the development 
of traffie patterns to aid in the expansion of the shorter 
counts to daily averages. Automatic traffie recorders 
of fixed and portable types aided further in the deter- 
mination of traffic patterns. From this combined 
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information, it was possible to estimate average daily 
traffic throughout the year on every mile of public 
road, and to calculate vehicle-miles by multiplying by 
the mileage obtained in the inventory. In all of the 
traffic counts except those made by automatic recorders 
a separate Classification was made of single-unit trucks, 
tractor-trucks with semitrailers, and truck and trailer 
combinations so that, in general, it was possible to 
calculate the vehicle-miles of trucks and combinations 
on main and local roads on the basis of ample data. 

In the so-called “road-use” survey, which was a part 
of the highway planning surveys, representative motor- 
vehicle owners were questioned concerning the amount 
of driving done on roads of different classes during the 
preceding year. Approximately 185,000 truck owners 
in 44 States were interviewed. From their answers it 
was possible to calculate the truck-miles driven on rural 
roads. These calculations served to check the calcula- 
tions based on the traffic survey, and to supply vehicle- 
mile figures for a few States that had not completed the 
traflie tables. 

At about 3,000 of the traffic-count stations, trucks 
were weighed on portable scales known as ‘‘loadometers,”’ 
and their drivers were questioned. The loadometer 
schedules called for operation in all seasons, on all 
days of the week, and at all hours of the day and 
night. Included in the information obtained was the 
following: The vehicle type and capacity, whether the 
vehicle was loaded or empty; the total weight of the 
vehicle; the weight of the carried load or the empty 
weight of loaded vehicles, if obtainable; and the origin 
and destination of the trip. This information was 
obtained for over 2,500,000 trucks, mostly on main 
roads, though, in some cases, vehicles traveling on local 
roads intersecting a main road at a loadometer station 
were sampled. Except for those States that had not 
completed loadometer tables, the weight data were 
fully adequate for computing ton-miles hauled on main 
roads in the survey year, in the aggregate, and in each 
of a number of origin and destination categories. 

In a number of States the origin and destination 
data obtained on main roads at loadometer stations 
were supplemented by data obtained at traffic-count 
stations on local roads, either by interviewing drivers, 
or by handing them questionnaires to be filled out and 
returned later. Eighteen States have prepared origin 
and destination tables for loeal roads, and the total 
local-road truck sample for these States was about 


850,000. 9 ge = 3 S28 


) MM SAO FS. HSURVEYS TO ESTABLISH TRENDS§ 
Since the original field surveys were completed, con- 


tinuing operations have supplied data on trends for some 
phases of the survey. Changes in road mileages are 
reported annually. Through the continuous operation 
of over 650 automatic traffic recorders at permanent 
locations, the operation on schedule of about 2,000 port- 
able recorders, and manual counts in which vehicles are 
classified by types, traffic trends are fairly well estab- 
lished, especially on main roads. 

Unfortunately, few States undertook repeat weighing 
operations in the 1936-40 period which could be used in 
making the estimates for 1940. In order to determine 
wartime trends, however, 486 loadometer stations were 
operated in the summer of 1942 on main roads in 46 
States. About 120,000 trucks were counted and clas- 
sified, and about 53,000 were weighed in this survey. 

In most States, 10 stations were selected so that the 
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combined data would be representative of traffie on 
main rural roads and were operated for 8 hours each, 
either from 6 a.m. to 2 p.m. or from 2 p. m. to 10 p.m. 
on a weekday. To insure comparability with earlier 
data, and to permit determination of trends, stations 
operated in the original highway planning survey wi 
selected, and the hours of operation at each station were 
the same as those for a weekday operation in the orig- 
inal survey within a few weeks of the same time of year. 
Stations were not operated on Saturday, Sunday, and 
at night (10 p.m. to 6 a. m.). 


re 


BASIC VEHICLE-MILEAGE AND TON-MILEAGE TABLES 


Sources of data.— All available data pertinent to each 
portion of the estimate were examined, and an effort 
was made to explain discrepancies before the fiaal 
figures were decided upon. The principal series of 
tables and other data examined were as follows: 

1. Road-inventory tables (RI series). 

2. Annual highway-mileage tables (SM and LM series). 

3. Traffic-inventory tables (T series). 

1. Origin-destination tables (OD series), 

5. Loadometer tables (L 


5. series). 

6. Pit-seale tables (P series). 

7. Road-use tables (RU series). 

8. Analysis of motor-fuel usage (Public Roads Administration 
table G—21 for different vears). 

9. Numerous special tables submitted by individual States 
such as: Michigan blanket-count tables for local roads 
B series); Iowa traffic survey table T—101 for different 
years; Iowa 1940 loadometer series; annual traffic tabu- 
lations for Virginia, New Mexico, and other States; et 
cetera, 

10. Highway planning survey reports published by numerous 
States. 

11. Special tabulations entitled ‘‘Rural Road Usage by Traffic 
Types,” based in part on the traffie survey and in part 


on the road-use survey. 

12. Special tabulations entitled ‘‘Percentage distribution of 
rural vehicle-miles classified by vehicle type and by loca 
and foreign registration.”’ 

13. Automatic traffie-recorder-station classification-count data 
submitted tothe Public Roads Administration periodically 

14. Letters from a number of States written in reply to specific 
inquiries, 

15. Replies to telegrams of May 19, 1942, making inquiry con- 
cerning wartime changes in truck-traffice volumes and 
weights. While most of these replies treat with a period 
subsequent to 1940, some of them give data which aid 
in establishing trends prior to 1940. 

16. Tables made as a part of the special 1942 survey to deter- 
mine wartime trends (W series). 


Kor many States, information on total vehicle-miles 
and on the percentage of trucks and combinations was 
available both from the traffic survey and the road- 
use survey. In such cases the traffie-survey figures 
were used because they include traffic by foreign 
vehicles, which is not included in the road-use figures 
The figures from the two sources were compared, 
however, and were found to be reasonably consistent 


in all cases. Where only road-use figures were avail- 
able, they were used after adjustment for travel by 
foreign vehicles. 

Highway systems.Since trucking characteristics 00 
local roads differ materially from those on main roads, 
it was thought advisable to prepare separate esi ‘nates 
for the two classes of roads. The main roads i each 
State were well covered by loadometer stations, } rela- 
tively few loadometer data were obtained for local 
roads. Likewise, some of the trend information i «ppl 
cable to the main roads only. It follows that ests 
mates for the main, roads should be fairly ac ‘rate, 
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while those for the local roads are only approximate. 
Since the local roads have less than 30 percent of the total 
vehicle-mileage and only about 20 percent of the total 
ton-mileage, an error of considerable proportions in 
the estimates for local roads would result in only a small 
percentage of error in the estimates for all rural roads. 

In selecting the road mileage to be classed as 
“main” and that to be classed as “‘local,’’ an effort was 
made to confine the main road mileage to that well 
covered by the loadometer survey. In most States 
this meant classifying the roads of the State system, 
or the primary State system, as main roads and _ all 
others as local roads. In Louisiana the classification 
was made on the basis of traffic volume rather than 
administrative system because a special study pro- 
vided the basis for such a classification and indicated 
it to be preferable to the administrative classification. 
It will be noted that the term “local roads” as used in 
this analysis includes important county roads, secondary 
State roads, and other groups of roads not ordinarily 
called loeal. 

Table 1 shows the characteristics of the two road 
systems as selected in each State. For the country 
as a Whole, the main roads constituted 11.6 percent of 
the total rural mileage, carried 71.6 percent of the total 
rural vehicle-mileage, and had an = average traffic 
density of S83 vehicles per day. The local roads 
constituted 88.4 percent of the mileage, carried 28.4 
percent of the vehicle-mileage, and had an average 
traffic density of 46 vehicles per day. Table 1 serves 
to define the two systems and was included principally 
for this purpose. 

\Vehicle-mileage of all vehicles. The figures for vehicle- 
miles of all vehicles in the survey year came from 
tables based on the traffic survey, with the following 
exceptions: 

1. Figures for travel on the secondary systems in Arkansas and 
I}linois are from the road-use survey. 

2. Figures for travel on both systems in Montana, Washing- 
ton, and Wyoming, are in part from the traffic survey and in part 
from the road-use survey, as combined by the State. 

3. Travel on the secondary system in Mississippi was esti- 
mated as explained in the next paragraph. 

1. Delaware, Georgia, Maine, New Jersey, and New York 
have not submitted traffic or road-use tables showing vehicle- 
miles. Each has submitted either measured or estimated 
road-mileage figures. Average daily traffie figures were esti- 
mated for each road system in each of these States on the basis 
of corresponding figures for other States, similarly situated, 
Vehicle-miles were computed by multiplying the mileage by the 
average daily traffic soestimated, Data are not shown separately 
in the estimates for these States, with the exception of Georgia, 
but were grouped in an “Other States” classification. Data for 
Georgia were shown separately, because the availability of 
Weight data made it possible to extend further the estimates 
lor that State. 

The vehicle-mile figures for 1940 were estimated from 
those for the survey year on the assumption that 
traflic on both systems increased in the same ratio as 
did the consumption of gasoline on highways in each 
Mate. The gasoline-consumption figures were ob- 
tained from Public Roads Administration table G21. 
Where the survey year was made up of parts of two 
cale.dar years, the number of months in each calendar 
Year was multiplied by one-twelfth of the gasoline 
cons imption for that year and the two products were 
addi1 to obtain the approximate gasoline consumption 
for 1 ie survey year. 

| icks and combinations as a percentage of all veé- 
hicl, The vehicle-mileage of trucks and combinations 
expr ssed as a percentage of the vehicle-mileage of 
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all vehicles on main roads in the survey year was 
submitted by 40 States in tables based on the traffic 
survey, or on a combination of the traffic and road- 
use surveys. Only a figure based on the road-use 
survey was available for Connecticut and this was 
multiplied by 0.91 which was the average ratio of the 
traflic-survey figure to the road-use figure for main 
roads in the 34 States for which both sets of figures 
were available. Since almost all trucks and combi- 
nations carry a license plate for the State in which 
they are operating and were therefore classed as local, 
the road-use survey, which includes only traffic by 
local vehicles, naturally shows a higher percentage for 
trucks and combinations than the traffic survey which 
includes foreign traffic, nearly all of which consists of 
passenger Cars. 

No information on the percentage for trucks and 
combinations on the primary system was submitted 
by Delaware, Georgia, Maine, Massachusetts, New 
Jersey, New York, or Rhode Island, and percentages 
were estimated for these seven States on the basis of 
corresponding percentages for other States similarly 
situated. 

For local roads, 38 States submitted percentages for 
trucks and combinations based on the traffic survey, 
or a combination of the traffic and road-use surveys. 
Road-use figures for Connecticut and Vermont were 
multiplied by 0.97 to correct for foreign traffic, the 
correction factor being determined in the same manner 
as that for main roads. The factor is nearer unity 
for local roads than for main roads, because there 
are relatively fewer foreign vehicles on local roads. 
No percentages for trucks and combinations on local 
roads were submitted by Delaware, Georgia, Maine, 
Massachusetts, Mississippi, New Jersey, New York, 
and Rhode Island and percentages were estimated for 
these eight States on the basis of corresponding § per- 
centages for other States similarly situated. 

Data permitting a computation of the trend in 
percentage for trucks and combinations on main roads 
between 1936 and 1940 were submitted by Arizona, 
Arkansas, California, lowa, Missouri, Oklahoma, Ore- 
gon, South Dakota, and Wyoming. According to 
these data, the percentage declined very slightly 
between 1936 and 1940 in Arizona and Wyoming, and 
increased substantially in the other seven States. 
For the nine States, the percentage increased an aver- 
age of 0.52 per year. Long-range trend data in 
Virginia and Nevada going back to 1926, show a steady 
increase averaging about 0.30 per year in’ Virginia 
and 0.55 in Nevada. Automatic traffic-recorder clas- 
sification counts on primary roads throughout the 
United States show an increase of 0.7 from 1939. to 
1940. 

The only trend data available for local roads are 
from Arkansas, Missouri, Oklahoma, and Oregon. 
These data show an average increase in the percent- 
age for trucks and combinations of 0.38 per year during 
the 1936-1940 period. 

Considering all of the above data, the percentage for 
trucks and combinations on both systems was increased 
by 0.50 for each year intervening between the latest 
vear for which a figure was available and 1940 to obtain 
the 1940 estimates. For example, if the percentage 
was 16.0 in 1936, it was considered to be 18.0 in 1940. 
The adjustment was made by adding an increment to 
the percentage, instead of multiplying the percentage 
by a factor as in the other adjustments, because this 
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procedure appeared to be more consistent with the 
available data. 

Combinations as a percentage of all trucks.—Data from 
the traffic surveys on the percentages for single-unit 
trucks and combinations, respectively, on main roads 
were submitted by 31 States. These figures are con- 
sidered to be more accurate than those of the loadome- 
ter survey because the samples are much larger and are 
better distributed. Only the distribution from the 
loadometer sample was available for Georgia, Massa- 
chusetts, Minnesota, New Mexico, North Carolina, 
North Dakota, Ohio, Rhode Island, Texas, Utah, 
Vermont, and Wisconsin. 

Twenty-eight States submitted data from traffic den- 
sity surveys on local roads showing the percentage dis- 
tribution between single-unit trucks and combinations. 
For these States combined, the percentage for combina- 
tions on local roads was about 0.3 the percentage on 
main roads. The percentages for main roads were 
therefore multiplied by 0.3 to estimate percentages for 
local roads in the 15 States for which main-road per- 
centages only were known. These States were as fol- 
lows: Georgia, Massachusetts, Minnesota, Mississippi, 
New Mexico, North Carolina, North Dakota, Ohio, 
Rhode Island, South Carolina, Texas, Utah, Vermont, 
Virginia, and Wisconsin. 

Data showing the trend in the percentage for combi- 
nations between 1936 and 1940 were submitted by 
Arizona, lowa, Missouri, and Virginia. All of these 
data indicate that the proportion of combinations in 
total truck traffic increased over this period. The aver- 
age rate of increase in the four States was 4 percent per 
year. Classification counts made at automatic traffic- 
recorder stations on primary roads throughout the coun- 
try showed an increase in the percentage for combina- 
tions, averaging 6 percent a year from 1939 to 1941, 
though there was a slight dip in the 1940 percentage. 
Replies to telegrams of May 19, 1942, relative to war- 
time traffic trends, indicated a sharp increase in the 
percentage for combinations in 10 of the 11 States sub- 
mitting information on this point, but in only 3 States 
did the data go back of 1940. At one point in Connect- 
icut the increase from 1939 to 1942 was 12.7 percent a 
vear; at one point in Maryland the increase from 1937 
to 1942 was 11.7 percent a vear; and at four points in 
Colorado the average increase from 1937 to 1942 was 
2.4 percent a year. It is probable that much of the 
increase in Connecticut and Maryland took place be- 
tween 1940 and 1942, since data from other States indi- 
cate that the use of combinations was increasing rapidly 
during that period. 

Considering the data in the preceding paragraph, an 
increase in percentage for combinations of 4 percent a 
vear was decided upon as conservative. In other words, 
percentages for 1939, 1938, 1937, and 1936 were multi- 
plied by 1.04, 1.08, 1.12, and 1.16, respectively, to 
obtain the 1940 estimates. 

Percentage of loaded trucks._-Information on loaded 
vehicles as a percentage of all vehicles was obtained only 
at weight stations and these percentages were used 
exclusively in making the estimates. A special study of 
trucking on local roads in Michigan showed the ratio 
between percentages of loaded trucks and combinations 
on local roads and on main roads to be 0.97. The differ- 
ence in percentages was regarded as too small to be 
significant. In the absence of other information bear- 
ing on this relation, the percentage of loaded vehicles as 
determined from the loadometer sample for each type of 
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vehicle, was regarded as being applicable to local «is 
well as main roads. When vehicles of all types weve 
combined, this resulted in a percentage of loaded 
vehicles on local roads 98.5 percent of that on main 
roads. 

Extensive loadometer resurveys were conducted in 
Kansas and lowa in 1940, and these surveys showed an 
increase in percentage of loaded vehicles over that 
shown by the 1936 survey, averaging 2.4 percent per 
year for the two States. Kentucky estimated a decline 
in percentage of loaded vehicles of 1.4 percent per vear 
from 1937 to 1941, and an 8-hour operation at a station 
on US 1 in Maryland showed an increase of 2.0 percent 
per vear from 1937 to 1942. Only the lowa and Mary- 
land data showed combinations separate from single- 
unit trucks, and in both cases all of the increase in 
percentage of loaded vehicles took place in single-unit 
trucks with a slight decrease, in fact, in the percentage 
of loaded combinations. The Iowa and Kansas data, 
being based on extensive surveys, should be much more 
reliable than the other data, but because of possibilities 
of sectional variations, the increase shown in those two 
States was reduced from 2.4 percent to 1.3 percent per 
vear by averaging with the Kentucky and Maryland 
data. This is equivalent to 1.5 percent increase for 
single-unit trucks alone, and this figure was used in 
making estimates for these vehicles. It was assumed 
that there was no change in the figure for combinations. 
In other words, if the survey was made in 1936, the 
percentage of loaded single-unit trucks was multiplied 
by 1.06 to obtain the 1940 estimate, while the 1936 
figure for percentage of loaded combinations was used 
without change in making the 1940 estimates. 

Average carried load. — Loadometer tables L-71, L. 72, 
and L-73 show the average carried load (average load 
of loaded vehicles) for single-unit) trueks,  tractor- 
trucks and = semitrailers, and trailers, respectively 
The sample in these tables is necessarily limited to 
loaded vehicles for which the empty weight is known, 
or those for which the weight of the load ecarricd is 
known by the driver or can be estimated accurately 
In some States (such as Ohio) the empty weight of 
practically all vehicles is known because the law requires 
it to be stenciled on the side of the vehicle or shown on 
the registration card. The loadometer tables from such 
States include nearly all of the loaded trucks weighed 
In some States, estimates of carried load were freely 
made, while in others carried loads were computed only 
in case the empty vehicle had previously been weighed 
and a sticker indicating the weight attached. For some 
reason the vehicles with known empty weight were 
heavier, on the average, than those with unknown 
empty weight. This is proved by the fact that in most 
States, the average total weight of loaded vehicles for 
which empty weight is known, taken from tables {.-71, 


L.-72, and L-73, is materially greater than the aycrage 
total weight for all loaded vehicles taken from tables 
1.-23, L-25, and L-27. This may be because more ol 
the heavier vehicles are apt to pass a loadometer sti 
tion both when empty and when loaded, or it may be 
because drivers were more likely to know the weit 0! 
heavier loads. Whatever the reason, the figures | hem- 
selves show that the loaded vehicles included in ‘ables 
L.-71, L-72, and L-73 were heavier than the a. crage 


and it may reasonably be assumed that their © rried 
loads were also heavier. 

In preparing the estimates, it was assumed t}t the 
empty weights shown in tables L-71, L-72, at 79 


| } 
bs et 








{ 
() 


( 


ie 


he 


July—August—September 1943 


were applicable only to the portion of the loaded 
vehicles shown in those tables, and that the empty 
weights of empty vehicles shown in tables L-24, L-26, 
and I-28 were applicable to the remainder of the loaded 
vehicles. An average empty weight was calculated for 
each type of vehicle by weighting in this manner, and 
was subtracted from the average weight of loaded 
vehicle of the same type, shown in tables L-23, 1-25, 
or L-27, to determine the average carried load. This 
method of calculation gives a lower value for average 
carried load than that shown in tables L-71, L-72, and 
1.-73 and it also gives a lower value than would be 
obtained by subtracting the average empty weight of 
all empty vehicles from the average total weight of all 
loaded vehicles. It is believed to be more accurate 
than either of the other methods. 

The Michigan blanket-count tables for local roads 
show the average load carried by single-unit trucks on 
local roads to be 17.5 percent smaller than the figure 
for main roads as shown in loadometer tables. The 
average load carried by combinations was 21.8 percent 
smaller on local roads than on main roads. This differ- 
ence in carried load is in addition to that which results 
from the smaller relative frequency of combinations on 
local roads. The survey in which the data on local 
roads were obtained was conducted from May to Octo- 
ber 1936, and all weights were based on estimates made 
by the vehicle operators. Therefore the data are not 
strictly comparable with those for main roads in the 
regular loadometer tables, but the relations indicated 
are believed to be significant and approximately correct 
for Michigan conditions, at least. In other States the 
average load carried by single-unit trucks and that 
carried by combinations on local roads was assumed to 
be 8O percent of that carried by vehicles of the same 
tvpe on primary roads. 

As previously stated, lowa and Kansas conducted 
extensive loadometer surveys in 1940, and data from 
these surveys, together with data from the original 
loradometer surveys of 1936, give the means of estab- 
lishing the trends in weights in those States from 1936 
to 1940. Beeause of the difficulties in computing car- 
ried load discussed above, and the relative smallness of 
the sample of vehicles with known carried load, it is 
possible that apparent trends in carried load may be 
due in part to differences in field and office procedures. 
Trends in total weight can be established from the data 
with much greater assurance of accuracy, and it is 
reasonable to assume that percentage increases in 
carried load have been at least as great as those in 
total weight. 

In both Iowa and Kansas, the total weights of 
loaded single-unit trucks and of loaded combinations 
increased during the 1936-1940 period. The average 
increase per year for the two States was 5.4 percent 
for single-unit trucks and 1.0 percent for combinations. 
Results of an 8-hour operation at a station on US 1 
in \laryland in 1937 and again in 1942, indicated an 
average annual increase in total weight for the period 
of 2.8 percent for single-unit trucks, and also for 
con binations. Similar operations at a stationon US 
5in Connecticut in 1939 and 1942, indicated an average 
aniiial inerease in total weight for the period of 0.5 
per-ent for single-unit trucks and 2.3) percent for 
con >inations. Data from 11 stations in Connecticut 
ope-ated in 1934 and in 1940 showed a much larger 
raty of inerease, but there is considerable question, in 
this case, concerning comparability. While the Iowa 
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and Kansas data should be much more accurate than 
the others, they might be subject to sectional variation 
and for this reason were modified on the basis of the 
indications in Marvland and Delaware. The annual 
rates of increase in carried load during the 1936-39 
period were therefore assumed to be 3.5 pereent for 
single-unit trucks and 2.0 percent for combinations. 


RURAL AND URBAN ORIGIN AND DESTINATION TABLES 


Sources of data on vehicle-mileage-—Highway planning 
survey table OD 4 shows for rural roads the truck- 
miles and percentages with rural origin and rural 
destination, with rural origin and urban destination or 
vice versa, and with urban origin and urban destination, 
in the survey year. This information is shown for a 
primary system, for a secondary system, and in some 
cases for a tertiary system also. 

Usable OD-4 tables were received from the following 
IS States: Idaho, Indiana, lowa, Michigan, Minnesota, 
Nebraska, Nevada, New Hampshire, New Mexico, 
Ohio, Oregon, South Carolina, South Dakota, Ten- 
nessee, Utah, West Virginia, Wisconsin, and Wyoming 
(secondary system only). For all of these States 
except Oregon, the mileage classed as ‘“‘primary”” in 
the OD tables was the same as that classed as ‘‘main”’ 
in the ton-mileage tables, and that classed as 
“secondary” and “tertiary”? (if any) was the same as 
that classed as ‘local’ in the ton-mileage tables. In 
the case of Oregon, the small mileage classed as second- 
ary was included with that of main roads in the ton-mile 
tables because its characteristics appeared to resemble 
those of main roads more nearly than those of local 
roads. 

Information on origin and destination was obtained 
in the loadometer survey and these data were utilized in 
preparing the OD tables. In fact the information in 
the OD tables for trucks on the primary system was 
obtained in large part from the loadometer data and 
percentages from loadometer table L-4 therefore agree 
very closely with percentages for the primary system 
from table OD-4. In addition to the 17 States sub- 
mitting usable OD tables for the primary system, the 
following 23 States submitted loadometer table L-4, 
permitting the calculation of origin and destination 
percentages for main roads: Alabama, Arizona, Cali- 
fornia, Colorado, Florida, Llinois, Kansas, Kentucky, 
Louisiana, Maryland, Massachusetts, Mississippi, Mis- 
souri, Montana, North Carolina, North Dakota, Okla- 
homa, Pennsylvania, Rhode Island, Texas, Virginia, 
Washington, and Wyoming. Origin and destination 
data were therefore available for main roads in 40 
States and for local roads in 18 States. 

Calculation of vehicle-mileage—For the 18 States 
for which local road data were available, there was 
found to be an approximate relation between average 
traffic density on local roads (table 1 of the ton- 
mileage series) and the percentage distribution of 
vehicle-mileage according to origin-destination classi- 
fication. This is not surprising, since a high average 
traffic density and a high proportion of travel with 
urban origin or destination are both caused by the 
presence of numerous cities of considerable size in a 
State. In figure 30, the average daily traffie density 
on local roads was plotted as abscissas, and the per- 
centages with origin and destination both urban as 
ordinates for one curve, and the percentages with 
either an urban origin or destination or both as ordi- 
nates for a second curve. Lines were located through 
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the.two groups of points by the method of least squares. | 


For 20 of the 22 States supplying origin and destina- 
tion data for main roads, but not for local roads, the 
percentages applying to local roads were read from 
the curves. The average daily traffic density on 
local roads for the State was obtained from table 1, 
and a vertical line was drawn through this average 
density in figure 30. From the point where this 
vertical line intersected the lower curve, a horizontal 
line was drawn to the left, and the percentage with 
origin and destination both urban was read from the 
vertical seale at the left; and from the point where the 
vertical line intersected the upper curve, a horizontal 
line was drawn to the right and the percentage with 
origin and destination both rural was read from the 
vertical scale at the right. The difference between 
the sum of these two percentages and 100 was the 
percentage of urban-rural or rural-urban movement. 
The average daily traffic on local roads in Massa- 
chusetts and Rhode Island fell well outside of the 
limits of figure 30, and the percentages were estimated 
on the basis of corresponding percentages in other 
States similarly situated as regards the distribution 
of urban and rural population. 

The percentages in table 6 relating to main roads 
were taken from table OD—4 when available from the 
State, and otherwise from table L-4. The percent- 
ages in table 7 relating to local roads were taken from 
table OD—4 when available from the State, and other- 
wise from the curves of figure 30 as explained above. 
In the case of the eight States for which no origin and 
destination data were available, the percentages were 
estimated on the basis of corresponding percentages in 
other States similarly situated as regards the distribu- 
tion of urban and rural population. These eight States 
are not shown separately in the tables, however, but are 
classified as “Other States” in a single group. The 
truck-mileages for each system were taken from table 
2 and were multiplied by the percentages to obtain the 
vehicle-mileage with origin and destination both rural, 
one rural and the other urban, and both urban. Table 8 
for all rural roads was calculated by combining the 
figures in table 7 with those in table 6. 

In the calculation described above the assumption is 
inherent that the proportions of the travel in the various 
origin-destination classifications did not change between 
the survey vear and 1940. While there is no evidence on 
this point, it seems reasonable to assume that these 
relations remain stable, or change very slowly, except 
under very abnormal conditions such as have come 
about subsequent to 1940. 


Calculation of ton-mileage..The proportion of loaded 
vehicles in total truck traffic with origin and destination 
beth urban, with one urban and the other rural, and 
with both rural, can be caleulated on a_ percentage 
basis from loadometer table L-4, and an average 
carried load for vehicles in each of these three origin- 
destination categories can be caleulated from table L-7. 
These tables were submitted by 39 States, these being 
the States named above as having submitted origin 
and destination vehicle-mileage data with the exception 
of Oregon. The data by States are shown in tables 
6, 7, and 8. 

For each State, the percentage loaded of trucks in 
each origin-destination category (urban-urban, rural- 
urban and urban-rural, and rural-rural) was calculated 
from table L-4, and a percentage of loaded vehicles in 
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AVERAGE DAILY TRAFF IN LOCAL ROADS - VEHICLE 


FicgurRE 30.—PERCENTAGE OF TOTAL VEHICLE-MILES WirH 
ORIGIN AND DESTINATION BotTH URBAN, ONE URBAN?PAND 
THE OTHER RURAL, AND BotH RURAL IN RELATION TO AVER- 
AGE Dainty TRAFFIC ON LocAL RURAL Roaps. 


all categories combined was calculated separately for 
main roads and for local roads by weighting in accord- 
ance with the proportion of the vehicle-mileage in each 
origin and destination category on each system as 
shown in tables 6 and 7. The percentage of loaded 
vehicles on main roads was then adjusted to agree 
with that shown for the year 1940 in table 3, and the 
percentages in each origin-destination category were 
adjusted proportionately. The percentage of loaded 
vehicles on local roads was similarly adjusted to agree 
with the 1940 percentage shown in table 4. The aver- 
age carried load for each origin-destination category 
was calculated from table L-7 and adjusted to the 
average carried load shown in tables 3 and 4 in the same 
manner that the percentage of loaded vehicles was 
adjusted. 

The calculations described in the preceding paragraph 
involve assumptions, as follows: 

1. That the relations of the percentage of loaded 
vehicles in the three origin-destination categories «are 
the same for local roads as for main roads. 

2. That the relations of the averages for carried load 
for the three origin-destination categories are the same 
for local roads as for main roads. 

3. That the relations of the percentages of loaded 
vehicles for the three origin-destination categories «id 
not change on either system (main or local) between 
the survey year and 1940. 

4. That the relations of the averages for carried oad 
for the three origin-destination categories did not 
change on either system between the survey year «nd 
1940. _ 

It should be noted that the above assumptions il ply 
only to relations of values for the three origin-des! 1 
tion categories and not to the values themselves. ‘I 1s, 
different. proportions of urban-urban, rural-urban and 
urban-rural, and rural-rural travel en the two sys’ °™s 
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result in different values for percentage of loaded 
vehicles and for average carried load, even before adj ust- 
ment to agree with tables 3 and 4. Likewise, changes 
in both percentage of loaded vehicles and average car- 
ried load between the survey year and 1940 on both 
systems are recognized, but the changes are assumed to 
have taken place to the same degree in each of the 
three origin-destination categories. 

The ton-mileages shown in tables 9 and 10 for each 
system and for each origin-destination category wert 
caleulated by multiplying the corresponding vehicle- 
inileages shown in tables 6 and 7 by the percentage of 
loaded vehicles, and then by the average carried load. 
Table 11, for all rural roads, was calculated by com- 
bining the figures in table 10 with those in table 9. 


rABLES SHOWING EXTENT OF TRIPS CLASSIFIED AS INTRASTATE, 
INTERSTATE, AND TRANSSTATE, AND CLASSIFIED ACCORDING TO 
NUMBER OF COUNTIES TRAVERSED 
Sources of data on vehicle-mileage.— Highway planning 
survey table OD—2 shows the truck-mileage and _ per- 
centages for intrastate, interstate, and transstate trips, 
on rural roads, subdivided into either two or three road 
system classifications, in the survey year. Table OD-3 
shows the same information concerning trips involving 
travel in one county only, two counties, and three or 
more counties. These OD tables were available for the 
following 17 States: Idaho, Indiana, Iowa, Michigan, 
Minnesota, Nebraska, Nevada, New Hampshire, New 
Mexico, Ohio, Oregon, South Carolina, South Dakota, 
Tennessee, Utah, West Virginia, and Wisconsin. In 
addition, Wyoming tables for the secondary system were 
available. For all of these States except Oregon, the 
“primary”’ system classification in the OD tables was 
the same as the ‘‘main” road classification in the ton- 
mileage tables, and the “secondary” classification, plus 
the “tertiary” classification, if any mileage was so 
classified, was the same as the “local road’’ classifica- 
tion in the ton-mileage tables. In Oregon, the small 
mileage classed as secondary was included with the 
main road mileage in the ton-mileage tables because its 
characteristics appeared to resemble the main road 
mileage more nearly than the local road mileage. 
Information as to origin and destination obtained in 
the loadometer survey was used in preparing table 
OD-2. Most of the information in this table for trucks 
on the primary system was, in fact, obtained from the 
loadometer data, and percentages from loadometer 
table L—5 therefore agree very closely with percentages 
relating to the primary system from table OD-2. In 
addition to the 17 States submitting OD tables for 
the primary system, the following 24 States submitted 
loadometer table L-—5, permitting the calculation of 
origin-destination percentages for main roads: Ala- 
bama, Arizona, California, Colorado, Florida, Illinois, 
Kansas, Kentucky, Louisiana, Maryland, Massa- 
chusetts, Mississippi, Missouri, Montana, North Caro- 
lina, North Dakota, Oklahoma, Pennsylvania, Rhode 
Island, Texas, Vermont, Virginia, Washington, and 
Wyoming. Data concerning the intrastate, interstate, 
and transstate classifications were therefore available 
for main roads in 41 States and for local roads in 18 
States. Information concerning the extent of trips 
by the number of counties traversed was available for 
loca! roads in 18 States and for primary roads in 17 


Stat  o 
Cvleulation of vehicle-mileage—The percentage of 
ura 


traffic in a State that is of an interstate or trans- 
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state nature depends on many factors, among which 
are the size of the State, the location of urban centers 
of population, natural or artificial barriers to traffic, 
and other geographical, social, or economic conditions. 
In the information submitted from the 17 States, for 
which origin-destination data were available for both 
main roads and local roads, only an approximate rela- 
tion was found between the percentage of trucks classed 
as interstate or transstate on the main roads and that 
on the local roads. This approximate relation, how- 
ever, is satisfactory for estimating the amount of inter- 
state or transstate traffic on local roads in other States 
since the total truck traffie of the two types seldom 
exceeds 5 percent of the total traffic on these roads. 
In these 17 States, the amount of interstate traffic on 
local roads averaged 3.5 percent of the total traffic and 
the transstate traffic averaged 0.2 percent. The ratio 
of the percentage of interstate traffic on local roads to 
the percentage on main roads was 0.18 while the similar 
ratio for transstate traffic was 0.04. These relations 
between the percentages interstate and transstate of 
traffic on main and on local roads were used in obtaining 
an estimate of the percentages for these two types of 
traffic in 23 States which had compiled the loadometer 
tables but from which OD tables were not available. 

The percentages in table 12 relating to main roads 
were taken from table OD—-2 when available for the 
State and otherwise from table L—5. In the case of 
the seven States for which origin-destination data 
were not available, the percentages were estimated 
on the basis of corresponding percentages in other 
States similarly situated as regards size, location, 
and other pertinent factors. These seven States are 
not shown separately in the table but are classified as 
“Other States” in a single group. 

The percentages for local roads were taken from 
table OD-2 when available for a State, and other- 
wise were estimated from the corresponding percent- 
ages for main roads, by multiplying by 0.18 in the 
case of interstate traffic and 0.04 in the case of the 
transstate traffic, as explained above. In table 13, 
only those States for which table OD-2 was available 
were listed separately and the States for which the 
percentages were estimated were lumped together in 
the single classification ‘Other States.”” The fact that 
the percentages on the line giving the subtotal for 
the States listed are the same as those on the line for 
“Other States” is accidental, in this case, as the method 
of making the estimates did not involve the assumption 
that these percentages would be the same. 

Table 14 was prepared by combining the vehicle- 
mileage figures for main roads in each State, shown in 
table 12, with those for local roads, shown in table 138 
or estimated as described. The reason the estimated 
figures for local roads were used State by State in 
table 14 for all rural roads, but not in table 13. for 
local roads, is that an error of high percentage in a 
local road figure would introduce only an error of low 
percentage in the corresponding figure for all rural 
roads. 

The figures for total truck mileage in tables 12, 13, 
and 14, were taken from table 2. Vehicle-mileages of 
intrastate, interstate, and transstate truck traffic were 
calculated by multiplying the total truck mileages by 
the percentages 

The percentages of truck-miles on rural roads for 
trips which had an extent of one county only, of two 
counties, and of three or more counties, were taken 
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from the OD-3 tables submitted by 17 States. Per- 
centages for main rural roads and for local rural roads 
were obtained separately from the data for primary, 
secondary, and tertiary (if any) roads as described above. 
These percentages were applied to the truck-mileage 
figures for main roads and for local roads, given in 
table 2, to obtain the vehicle-mileages of trips requiring 
travel in one county, in two counties, and in three 
or more counties which are listed in table 18. In the 
last portion of table 18 the vehicle-miles of travel are 
combined for all rural roads and a percentage break- 
down obtained from these total figures. Data were 
not available concerning the extent of trip, in terms of 
counties traversed, on either main or local roads, for 
the States not submitting OD tables. Estimates 
were not made as there was no satisfactory besis for 
them. 

The average area of counties, shown for each State 
in the last column of table 18, was computed from 
1940 census figures, by dividing the land area of the 
State by the number of counties in the State. The 
purpose of this information is to aid in interpreting 
the data in terms of trip length. 

In the calculations described above the assumption 
is made that the proportion of the travel that is intra- 
state, interstate, or transstate, or within one, two, or 
three or more counties, did not change between the 
survey year and 1940. While there is no evidence on 


this point, it seems reasonable to assume that these 
relations remain stable, or change very slowly, except 


under very abnormal conditions such as have come 
about subsequent to 1940. 

Vehicle-mili ade of loaded vehicles. Figures for loaded 
vehicles, as a percentage of all vehicles engaged in 
rural intrastate, interstate, and transstate traffic were 
calculated from the data in loadometer table L—5. 
Such figures are hereafter referred to as ‘percentage 
of loaded vehicles... Table L-5 was submitted by 39 
States, these being all of the States which are named 
above as having submitted some type of origin and 
destination information except Oregon and Vermont. 
The percentage of loaded vehicles for each of these 
categories Was estimated for the remaining States, on 
the basis of the percentages in States similarly situated, 
and the estimated vehicle-mileage of loaded vehicles 
was obtained by multiplying the vehicle-mile: age of 
all trucks by the percentage of those loaded for each 
category being considered. These latter vehicle-mile- 
age figures (for loaded vehicles only) were then adjusted 
to agree with the total vehicle-mileage of loaded vehicles 
for 1940 in each State which previously had been estab- 
lished for each of the two systems of rural roads. The 
adjusted percentages of loaded vehicles by States are 
given in table 15 for main roads in 39 States and in 
table 16 for local roads in 17 States. The estimates of 
vehicle-mileage of loaded vehicles on main and on 
local roads were combined for 39 States and the per- 
centages of vehicles loaded on all rural roads are 
tabulated in table 17. The data for States not tabu- 
lated separately are combined in each table. 

The caleulations described in’ the preceding para- 
graph involve two assumptions: First, that the rela- 
tions of the percentage of loaded vehicles in the three 


origin-destination categories are the same for local 
rozds as for main roads; second, that the relations of 


the percentage of loaded vehicles for the three origin- 
destination categories did not change on either system 
(main or local) between the survey year and 1940 
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These assumptions pertain only to the relations o 
values for the three categories being considered anc 
not to the values themselves. Thus different propo: 
tions of intrastate, interstate, or transstate traffic o1 
the two systems result in different values for percent 
age of loaded vehicles even before adjustment t 
agree with previously established total values. Lik« 
wise, changes in percentage of loaded vehicles betwee: 
the survey vear and 1940 on both systems are recog 
nized, but the changes are assumed to have taker 
place to the same degree in each of the three origi: 
and destination categories. 

Since the loadometer tables do not give any infor- 
mation concerning trip extent on the basis of the 
number of counties traversed, there is no direct means 


of determining separately the percentage of loaded 
vehicles making trips in one county, two counties, 
and in three or more counties. These percentages 


were estimated by assuming that they varied with 
the length of the trip and by utilizing the loadomete: 
data concerning intrastate, interstate, and transstate 
trucking. 

[t was found from the loadometer data that the high- 
est percentage of loaded vehicles was for the transstate 
trucks, the next highest for the interstate, and the 
lowest for the intrastate trucks. It was essumed that 
within each of these categories, the percentage of loaded 
vehicles increased xs the number of counties traversed 
increased. For example, vehicles in the one-State-one- 
county, the one-State-two-counties, and the one-State- 
three-or-more-counties classifications shown in table 
OD 


were assumed to have percentages of loaded 
vehicles in ascending order, with the total of these 
percentages the same as that shown in loadometer 


table L-5 for the intrastate classification. 

The curve in figure 31, for main roads in the State of 
lowa, illustrates the manner in which these estimates 
of percentage of loaded vehicles were made. The 
percentage of the total vehicle-miles classified es intra- 
state shown in table 12 is 74.8, and a vertical line was 
drawn at 74.8 percent, through D in the chart; the 
percentage classified es interstate is 20.2 and a verticel 
line was drawn at 95.0 percent (74.8 plus 20.2), through 
G on the chart. The remaining 5.0 percent is trans- 
state traffic. The two vertical lines divide the chart 
into three sections representing intrastate, interstate, 
and transstate traffic, respectively. The percentage of 
loaded vehicles in each of the three classifications, 
shown in table 15, was then plotted at the center of the 
section, and sloping lines were drawn through these 
three points to form the curve shown in the figure. 
The slopes of these lines are, of course, indeterminate 
but when one is assumed, the other two are determi- 
nable. The slope of the line in the interstate field of 
the chart was generally the one essumed. Two pen- 
ciled lines were first drawn lightly through the plotted 
point in this field, one passing through the plotted 
point in the intrastate field, and the other passing 
through the one in the transstate field. The line for 
the interstate field was then drawn so that it approXt- 
mately bisected the angle between the other two ies. 

The intrastate traffic is, one-State tratfic 
and is shown in table OD-3 as one-State-one-cou ly, 


of course, 


one-State-two-counties, and = one-State-three-or-1) ore- 
counties traffic. The intrastate field on the art 
(fig. 31) was divided into one-county, two-cou' les, 
end three-or-more-counties fields, in accordance vith 
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the percentages shown for each in table OD-3, by ver- 
ical lines drawn through B and C in the chart. 

The two-States-two-counties and the two-States- 
three-or-more-counties traffic is interstate, and vertical 
lines were drawn through E and F in the chart, in 
accordance with the percentages shown for these two 
classifications in table OD-3. The remaining per- 
centage of the traffic is three-or-more-States-three-or- 
imore-counties, and a portion of this is interstate and a 
portion is transstate. It is for this reason that the 
vertical line through F lies to the left of the vertical 
line through G in the chart. 

The weighted averages of the percentages of loaded 
vehicles for one-county, two-counties, and three-or- 
more-counties traffic were then calculated from the 
chart as follows: 


One-county TA : SR 
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D+ME 
ew) 
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(KL+ MO+OP 


Where necessary, small adjustments were made in 
the values thus computed to make them consistent with 
the percentage of loaded vehicles for the system as a 
Whole, shown in tables 3 and 4..— While some assump- 
tions are involved in the method described above, it is 
believed that the resulting percentages are reasonably 
close approximations. The adjusted percentages of 
loaded vehicles in each of the three categories (one- 
county, two-counties, and three-or-more-counties) are 
shown for main roads in table 19. Values estimated 
sunilarly for local roads are shown in table 20. The 
vehicle-mileage data were combined for the two sys- 
tems and the percentages of loaded vehicles derived for 
all rural roads are shown in table 21. 

Ton-mile calculations.—The average load of loaded 
vehicles engaged in intrastate, interstate, and transstate 
tratie can be calculated from table L-9. These tables 
were submitted by 39 States, these being all of the 
Stutes listed above as submitting data on percentage of 
loaded vehicles (table L-5). The average carried load 
for cach origin and destination category was calculated 
from the table mentioned and these figures were adjusted 
to the total ton-miles of carried load shown in tables 
3 and 4 in the same manner that the percentage of loaded 
Vehicles was adjusted. The average carried loads and 
the ton-mileages carried on main roads are shown for 
39 States and in a separate group for “Other States” in 
tal 15. The same information for local roads is 
shown for 17 States in table 16. Vehicle-mileages of 
loa‘ed vehicles and ton-mileage estimates for main 
roas and local roads were combined and average carried 
loa and ton-mileage figures calculated for all rural 
roa s, and these are shown in table 17. 

_ | xe calculations described in the preceding paragraph 
iv: 'ved certain assumptions, similar to those made con- 
ceri ng average percentage of loaded vehicles which 





PUBLIC ROADS 245 


- NTRASTATE om INTERSTATE oS of 


3 STATES, 30R MORE COUNTIES - 


-m Ve 
ATES, z NTIES~ 2 STATES 
STATE, -"* 30R MORE 
- STATE NTY = NTIE ==  30R MORE COUNTIES = * COUNTIES = 
H 
: pease 
ne 1 
“oo 
rs 
a 
a 3 
| 
. M N f 
d 5 6 70 80 90 100 
PERCENTAGE OF TOTAL VEHICLE - MILES 
FIGURE 31 CHartr FOR Towa Matin Roaps, ILLUSTRATING 
Metruop oF ESTIMATING THE PERCENTAGE OF LOADED 


Two-Cowunty, AND ‘THREE-OR- 


TRAFFIC. 


ONE-Cot NTY, 
TRUCK 


TRUCKS FOR 
MorE-CoUNTY 


were discussed above, and which are as follows: First, 
that the relation of the ay erage carried loads for the three 
origin-destination categories is the same for local roads 
as for main roads; second, that the relation of the aver- 
age carried loads for the three origin-destination cate- 
gories did not change on either system between the sur- 
vey year and 1940. As pointed out in the section con- 
cerning percentage of loaded vehicles, these assump- 
tions have only to do with the relations of values for the 
three categories and not with the values themselves. 

The average load carried by trucks making trips hav- 
ing an extent of one county only, two counties, and 
three or more counties was calculated using the same 
plan as that used in calculating the percentage of loaded 
vehicles of traffic in these three categories. A graph 
was drawn for average carried load similar to the one for 
percentage of loaded vehicles in figure 31, using the 
average carried load in tons for intrastate, interstate, 
and transstate traffic. In this case, however, the horizon- 
tal scale represented loaded vehicle-mileage instead of 
total vehicle-mileage. Such adjustments were made as 
were necessary to make the average carried load for 
each system agree with figures previously determined 
and shown in tables 3 and 4 of the ton-mileage series. 
The averages for carried load and for ton-mileage of 
carried load on main roads are shown for the 16 States 
from which the complete information was available in 
table 19 and for local roads in table 20. The loaded 
vehicle-mileage data used in calculating tables 19 and 
20 and the ton-mileage figures tabulated in these tables 
were added together and these figures used in calculating 
the average carried load in tons for all rural roads, shown 
in table 21. 

WARTIME CHANGES 

All of the States except North Carolina undertook 
weighing operations in 1942, and submitted tables of 
the ““W” series showing wartime trends. In New York 
the survey was postponed until fall because the only 
earlier weight data that could be used for comparisons 
were collected in the fall of 1939. Although the New 
York tables of the “W” series have now been received, 
they were not available when the tables and charts 
were prepared in final form. Since the trends shown 


by the New York tables are very similar to the trends 
calculated for the region on the basis of data from Penn- 
svivania and New Jersey, the tables and charts were 
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New York. 
except New 


not revised to include 
data from all States 
Carolina. 

The general procedure used in calculating the figures 
for 1942 in table 22 involved the following steps: 

a. The calculation, for each State, of trends from the 
original survey vear to 1942 on the basis of data taken 
at the same stations in comparable periods in the two 
vears. For example, it may have been found that, at 
the ten stations operated in a State in the 1942 survey, 
27.5 percent of all vehicles counted were trucks while, 
at the same stations, in a comparable summer period in 
1937, only 19.1 percent were trucks. The 1942 :1937 
trend ratio for this item would then be 27.5-+19.1= 1.44. 

b. The calculation of trends from 1940 to 1942 by 
dividing the trends from the survey year to 1942 by the 
trends from the survey year to 1940. Thus, continuing 
the above example, assume that the 1940:1937 trend 
ratio for this item, used in computing table 2, was 1.08. 
The 1942:1940 trend ratio would then be 1.44--1.08 
1.33. 

ce. The caleulation of values for each item for the 
full year 1942 by multiplying the 1940 value shown in 
table 2 or 3 by the 1942:1940 trend ratio for the item. 
In the example, assume that table 2 shows that, for the 
State in question, 21.3 percent of the annual vehicle- 
mileage in 1940 was by trucks and truck combinations. 
The corresponding value for 1942 would be 21.3 1.33 
28.5 percent. 

The following items were calculated for 1942. by 


They are based on 


York and North 


means of trend ratios as above described: 
1. Traffic by all vehicles. 
2. Trucks as a percentage of all vehicles. 
3. Combinations as a percentage of all trucks. 
4. Percentage of combinations loaded. 
5. Average carried load for combinations. 
}. Single-unit trucks as a percentage of all trucks. 
7. Pereentage of single-unit trucks loaded. 


8. Average carried load for single-unit trucks. 


These items were calculated for each State separately, 
and combined by regions for inclusion in table 22. 
Some reservations must be made with respect to items 5 
and 8. In the 1942 survey those vehicles weighed while 
empty were not the same vehicles as those weighed 
while loaded. Since the percentage of travel while 
empty is greater for certain types of vehicles than for 
others, the sample of empty vehicles was not strictly 
comparable with the sample of loaded vebicles. In 
this short survey, it Was not possible to weigh the same 
vehicle empty on one occasion and loaded on another, 
and therefore trends in carried load could not be com- 
puted directly. These trends were estimated on the 
assumption that fluctuations in carried load were pro- 
portional to fluctuations in gross load. This assump- 
tion did not tend to exaggerate changes, and may have 
tended to minimize them to some extent. 
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| As regards item 1, ratios for traffic by all vehick 

| established by the summer counts were not believed t: 
| be representative of the entire year. In normal year 

there is a large tourist traffic in the summer. Wa 

restrictions have been aimed particularly at recreation: 

driving and have checked it to a much greater exten 

than the more essential driving which is characterized 
by less seasonal fluctuation. Subsequent to the initia! 
compilation of the table, data became available from 
automatic traffic recorders operated continuously 
throughout 1940 and 1942 at 466 stations in 46 States 
As had been expected, these data showed that the 1942 
vehicle-mileage computed on the basis of the mid- 
summer trends was too low, and the column showing 
vehicle-miles by all vehicles was revised on the basis of 
the trends shown by the automatic traffic recorder data. 
The vehicle-miles were computed for each State sepa- 
rately and then combined to obtain the regional and 
United States totals shown. For the two States with- 
out complete automatic traffic recorder data (Delaware 
and New Jersey) 1942 :1940 ratios were estimated on 
the basis of ratios in nearby States with similar traffic 
conditions. 

Truck traffic is not subject to the same seasonal 
fluctuations as passenger-car traffic, and the truck- 
mileage trends determined from the midsummer counts 
might therefore be expected to be much more nearly 
representative of the ratios for the entire year than those 
for passenger vehicles. The truck-mileages calculated 
from the data of the special survey were therefore left 
unchanged in table 22 and the percentage relations 
between truck miles and vehicle-miles by all vehicles 
were recalculated. The relations were then checked 
against relations established from continuing survey 
classification counts. 

Classification counts were made in 1940 and 
either monthly or at least once in each season, at 
stations (identical for all counts) in the following 16 
States: California, Florida, Hlinois, Kentucky, Louisi- 
ana, Montana, Nebraska, Nevada, Oklahoma, Penn- 
sylvania, South Dakota, Texas, Utah, Washington, 
West Virginia, and Wisconsin. Generally the counts 
were made only on weekdays. It would be expected 
that trucks would constitute a higher percentage of 
total traffic than would be found if Sunday counts were 
included. The percentage was 22.5 in 1942 compared 
to 21.6 in 1940, the 1942:1940 ratio being 1.04, which is 
exactly the same as the ratio shown in table 22. If the 
percentages are applied to the vehicle-mileage by all 
vehicles, the 1942:1940 truck-mileage ratio from the 
continuing classification count data is 0.885 compared 
to 0.89 shown in table 22. This very close check based 
on data for a full year from 16 States, well distributed 
geographically, indicates that the ratios based on the 
data from the special midsummer survey are rep- 
resentative of the ratios for the entire vear, so fur as 
trucks are concerned. 


1942, 


| 2? 








SOME PROBLEMS OF ROAD CONSTRUCTION 
AND MAINTENANCE IN ALASKA 


By STEPHEN TABER, Professor of Geology and Mineralogy, University of South Carolina 


LASIK A has an area of 586,400 square miles, approx- 
A imately one-fifth that of the United States, but 
in 1939 it had fewer than 2,500 miles of highway 
and only 1,600 miles of sled reads. This lack of appre- 
clable road mileage is due chiefly to the sparseness of 
population though difficulties of road construction and 
maintenance are factors also. The population of 
Alaska, according to the 1940 census, was 72,524, 
including 32,458 Indians and Eskimos. Normally the 
population is augmented during the summer by several 
thousand laborers in gold mines and_ fish canneries. 
In the last 2 years an unreported number of defense 
workers and men of the armed forces have moved into 
the territory. 

For several years the longest continuous road in 
Alaska has been the Richardson Highway from Valdez 
to Fairbanks with its extension, the Steese Highway, 
from Fairbanks to Circle, a total of 522 miles (fig. | 
The Richardson Highway has been kept open for traffic 
for about four-and-a-half months of the year, roughly 
from the first of June through September. Just prior 
to the present war a road was begun to connect Anchor- 
age with the Richardson Highway. Except in towns, 
none of the roads in Alaska has been hard surfaced. 

Alaska possesses a very wide range in topography, 
climate, and soil, Therefore the factors affecting road 
conditions vary greatly in different localities. The 
problems of highway construction and maintenance 
commonly encountered in the United States are found 
in Alaska together with additional problems which are 
unfamiliar to the majority of American engineers. 
Most of these new problems result from the freezing and 
thawing of water under conditions peculiar to subpolar 
regions. 

Nearly 30 years ago the writer began an experimental 
investigation of the freezing of soils. The experiments 
were later carried on with the financial cooperation of 
the Public Roads Administration, formerly the Bureau 
of Public Roads2 In 1935 the author, under the 
sponsorship of the Geological Survey, made a field 
study of problems connected with perennially frozen 
ground in Alaska.’ This experience enabled him better 
to understand and appreciate the difficulties with which 
road engineers in a subpolar country have had_ to 
contend. 

THE PERENNIALLY FROZEN GROUND 


Throughout most of Alaska, except for a broad coastal 
zone in the south and southeast (fig. 1), the subsoil 
is perennially frozen to depths which sometimes exceed 
300 feet. The surface soil is subjected to seasonal 
thawing and refreezing to a depth of a few inches or a 
few feet depending upon climate, type of soil, amount 





2 he Growth of Crystals Under External Pressure, The American Journal of 
XC e, vol. XLI, June 1916; Ice Forming in Clay Soils Will Lift Surface Weights, 
Er eering News-Record, vol. 80, No. 6, February 7, 1918; Surface Heaving Caused 


by - -gregation of WaterForming Ice Crystals, ibid., vol. 81, No. 15, October 10, 1918 
a ost Heaving, The Journal of Geology, vol. XX XVII, No. 5, July-August, 1929 
lhe Mechanies of Frost Heaving, ibid., vol. XX XVIII, No. 4, May-June 1930: Freez 
ing nd Thawing of Soilsas Factorsin the Destruction of Road Pavements, PUBLIC 
RO«ns, vol. 11, No. 6, August 1930. 

rennially Frozen Ground in Alaska, Its Origin and History, by Stephen Taber, 
Wil! .¢ published shortly by the Geological Society of America. 
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amount of 


and 


of water content, exposure to sun, 
insulation by snow and vegetal cover. 

In many localities the frozen ground contains masses 
of relatively pure ice occurring partly in almost hori- 
zontal layers or lenses, and partly in the form of nearly 
vertical wedge-shaped veins which, in places, merge into 
overlying ice layers (fig. 2). Layers vary from a few 
inches to 12 feet or more in thickness, and veins are as 
much as 8 feet in width. In some areas ice amounts to 
80 percent of the volume of frozen ground. 

The deep freezing occurred in early Pleistocene time, 
perhaps a million years ago. Since then, part of the 
ground has been deeply thawed and refrozen at least 
once but most of it has remained continuously frozen 
to the present time. There is considerable evidence 
that during the last few thousand years the climate, on 
the average, has become warmer and that the area of 
perennially frozen ground has been decreasing. 

Over large areas the surface of Alaska is covered with 
a dense growth of mosses, grasses and other small plants 
which grade downward into a peaty laver. This plant 
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EXPOSED DURING STRIPPING 
NEAR FAIRBANKS. 


Figure 2.—-Ick VEINS IN SIL1 


OPERATIONS ON ENGINEER CREEK, 





WIDENING THE FAIRBANKS-LIVENGOOD Roap, 2E- 
MOVAL OF DENSE COVER OF VEGETATION AND PEAT Has 
RESULTED IN DEEPER SUMMER THAWING OF PERENNIALLY 
FROZEN GROUND. 


FIGURE 3. 


material is like a sponge in its absorption of water and 
thus prevents rapid run-off. It also acts as an insulat- 
ing blanket so that slow thawing through the summer 
helps to keep the soil wet. Most of the precipitation 
in central Alaska occurs in the form of light showers 
during summer and early fall.  Sinee water does not 
percolate downward through the frozen subsoil, and 
surface drainage is slow, the soil is usually saturated 
close to the surface when seasonal freezing occurs. 
Removal of the vegetal cover in the construction of 
roads results in deeper thawing. 


SEGREGATION OF WATER IN THE FORM OF ICE DURING THE 
FREEZING OF SOILS 

Miniature ice layers and ice veins, similar in every 
respect except size to those found in Alaska, have been 
produced by the writer in laboratory experiments. 

When soils saturated with water are cooled from the 
surface downward, as happens normally in the ground, 
the water immediately below the zone of freezing is 
usually free to move either upward to feed the growing 
we crystals or downward away from them. In other 
words, the freezing occurs in an open rather than in a 
closed system, and any surface heaving, or other pres- 
sure effect observed, results from the growth of ice 
crystals rather than from the inerease in volume that 
accompanies the freezing of water. 

If freezing takes place in coarse-grained material, 
such as gravel and clean sand, ice forms in the relatively 
large interstitial spaces, the excess water being expelled 
downward so that little or no heaving of the surface 
But if freezing takes place in fine-grained soils, 
water is fed to the growing ice erystals which build up 
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FIGURE 5.—IcE 


14, 1933. TELEPHONE WIRES ARE STRUNG ON TRIPODS TO 
Avot HeEaAviINnNG. LiItTLE SNow ACCUMULATED DURING THI 
WINTER 


masses of relatively pure ground ice. The pressure 
developed by a growing ice crystal is in the direction of 
growth, which is usually normal to the cooling surface. 
Surface heaving results from the formation of masses of 
ice crystals and is approximately proportional to the 
size of these masses. Therefore, under favorable con- 
ditions, the uplift may greatly exceed that which could 
be brought about by a change in volume of the water 
when frozen. In some instances the surface uplift 1s 
equal to SO percent or more of the depth of freezing 

Over large areas in central and northern Alaska the 
prevailing soil is a fine-grained silt containing little or 
no clay. This soil is, therefore, quite permeable and, 
when slowly cooled, it is a medium highly conducive to 
the formation of segregated ice. The silt ranges 1n 
thickness from shallow deposits to more than 200 feet 
insome of the valleys; and it is in these thick deposits 
that most of the very large masses of ground ice are 
found. The fine-grained silts are most abundant in the 
large areas of central and northern Alaska which were 
not covered by the continental ice caps of Pleistocene 
time, as were large areas farther south. 

DIFFERENTIAL FROST HEAVING 

Frost heaving is especially intense over perennvilly 
frozen eround because the fine-grained soil is us illy 
saturated with water close to the surface when freeing 
As a result of repeated evcles of freezing nd 
thawing, posts and similar objects work up out o! the 
ground to an extent that is unknown in the nort) ern 
parts of the United States. Partly for this reason «nd 
partly because of the difficulty of digging deep ho. 51) 
frozen ground, telegraph and telephone wires are | 0M- 
monly strung on tripods (figs. 5 and 7). 
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Uniform heaving has little direct effect on highways; 
but differential heaving of the surface may damage 
highways and. even interrupt traffic. The principal 
causes of differential heaving of the surface are local 
differences in soil texture, the water supply, and the 
rate of freezing. 

The most striking instance that has come to the 
writer’s attention of the differential heaving of a road- 
way occurred in the early winter of 1934 on the Steese 
Highway at mile post 24, northeast of Fairbanks. 
The locality was examined the following summer by the 
writer in company with Mr. Frank Nash of the Alaska 
Road Commission, who described the heaving in detail. 
The road, which passes along the lower part of a steep 
hill slope having a southerly exposure, was locally 
heaved up with the formation of a hummock about 20 
feet across and 7 to 8 feet high. A crack about J 
wide formed along the crest of the hummock. 

The soil at the place where the hummock formed is a 
fine, micaceous silt, containing angular fragments of 
the mica schist from which it was derived by processes 
of disintegration, chiefly frost action. The surface is 
covered with a dense growth of mosses and 
which grade downward into a foot or more of peaty 
material. This vegetal blanket had been removed 
locally in grading the road. A shaliow ditch along the 
upper side of the road collected seepage water draining 
down the slope and conducted it to a culvert passing 
under the gravel-surfaced road. 

Freezing, and therefore heaving, began first under 
the road which was not protected by the insulating 
blanket of vegetal material. The culvert, if not already 
blocked, was soon rendered useless by the heaving. 
For some time after heaving began, water continued to 
percolate down the slope under the protection of the 
vegetal mat which had been warmed by long exposure 
to the sun. Rupturing of the surface crust along the 
top of the growing hummock exposed the underlying 
soil to more rapid cooling. Such excessive differential 
heaving is, of course, very unusual. It may be pre- 
vented by a drainage system that will not allow water 
to accumulate under the road. 

On slopes with southerly exposures summer thawing 
normally penetrates to a greater depth than on other 
slopes, and this helps to explain why frost troubles are 
somewhat more common where roads are located along 
the bases of slopes facing the south. When refreezing 
occurs in the fall and early winter the thaw-water, under 
favorable conditions, may continue for some time to 
percolate down the slope between the downward freezing 
surface laver and the deeply frozen ground below. — If 
the percolating water becomes trapped between the 
frozen lavers, so that it cannot readily escape, hydro- 
Static pressure may be developed. This condition 
tends to accentuate heaving. Occasionally the heav- 
ine ground is ruptured with a loud report like the sound 
of a cannon, and fragments of ice and frozen soil may 
be flung considerable distances. Such explosive effects 
are due to the sudden relief of stresses in elastic material 
Tho stresses are set up by the slow growth of masses of 
ground ice or by the hydrostatic pressure of confined 
Wier or by both of these factors. Such occurrences 
a rather rare in Alaska, and they should not be con- 
fused with the relatively common tension cracks that 
for n suddenly as a result of contraction of frozen 
gro ind in very cold weather. Cracks of this type are 
m more than one-half inch in width, and they 
ter | to close as the temperature rises, 
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By Courtesy of Alaska Road Commission. 
Figure 6.—Tuick Ick BuryiInc HIGHWAY IN FAIRBANKS Dis- 
rricr, Marcu 14, 1933 LIrreE SNow AccUMULATED Dtur- 
ING THE WINTER 





FIGURE 7 FouR-SPAN BRIDGE OVER STREAM ON RICHARDSON 
HiGHway, SUMMER OF 1935. sRIDGE Was BurteED UNDER 
Ick DurRING THE PREVIOUS WINTER, 


DOWN-SLOPE CREEP 


As freezing progresses inward from a sloping surface, 
each ice crystal formed grows by additions of mole- 
cules to its base and pushes outward in the direction of 
heat conduction, or normal to the surface. The soil 
particles are moved outward in the same direction, 
those at the surface being displaced the most, and those 
near the bottom of the zone of freezing the least. On 
thawing, the soil settles vertically downward under the 
influence of gravity. Each freezing cycle, therefore, 
results in a small down-slope displacement of the 
surface. Thaw-water escaping through the expanded 
soil displaces some soil particles, and thus hastens 
downward creep. Because of the abnormally high water 
table on steep slopes where ground is” perennially 
frozen, soil creep is relatively rapid. In Mount Me- 
Kinley National Park, down-slope displacement of 
the road is reported by the road engineers to be especial- 
ly rapid where it passes along the south-facing slope 
between the Savage and Sanctuary rivers. 


PROBLEMS RESULTING FROM THAWING 


Thawing penetrates to greater depth under a bare 
roadway than under an insulating blanket of peat and 
vegetation. A road constructed on perennially frozen 
eround containing a high percentage of ice may be 
passable for cars and trucks when newly graded, but 
become impassable later as a result of deep thawing. 
Where the slopes are steep, mud flows and slumps 
occur; Where the ground is low and flat, the roadway 
becomes deep mud. The road from Fairbanks to 
Livengood, north of the Chatanika River, was graded 
in 1933, but some parts were in such bad condition in 
the summer of 1935 that the road was not open to 











Photo by Mrs. H. E. Revelle 


Figure 8.—Bripce Buertep UNDER Ice, RIcHARDSON 
HiGgHway, SPRING OF 1935. 
traffic. In broadening the road the grading machine 


exposed a mass of ground ice at the point shown in 
figure 3. 

Where drainage is good, so that thaw-water can 
escape, a road becomes stabilized in time but on flat, 
poorly drained surfaces it is often preferable to leave 
the insulating turf in place and build the road on top 
of it, or on top of a corduroy laid on the turf, so as to 
prevent thawing under the roadbed. 

More water can be introduced into a soil in situ by 
freezing and thawing than in any other way.  Intro- 
duction of water by percolation is limited by a soil’s 
porosity but the volume of segregated ice formed in 
fine-grained soils may be several times the volume of the 
voids present before freezing because additional water 
has been drawn up from below. The thin layer of 
thawed soil resting on perennially frozen subsoil is 
commonly saturated with water when seasonal re- 
freezing takes place. Freezing tends to concentrate the 
water in the upper part of the surface layer at the ex- 
pense of water in the lower part and, where this water 
is replaced by down-slope percolation from a higher 
elevation, the total water content may be greatly 
increased locally as in the case of excessive heaving 
previously described. Rapid thawing of surface soils 
by warm rains in early summer often results in shallow 
mud flows of high fluidity as shown in figure 4. Inter- 
stitial water adds to the weight of the soil mass and 
also acts as a lubricant. Compaction due to settling 
or shearing of saturated silts that have been expanded 
by freezing causes them to behave like a liquid. 


BURIAL OF HIGHWAYS UNDER ICE 


Springs and seepages of ground water that continue 
to flow after most of the surface soil has frozen build up 
large deposits of ice (figs. 5 and 6) locally called 
“glaciers” which may cover an area of thousands of 
square yards and attain a thickness of more than 25 
feet. This happens chiefly near the bases of steep 
slopes with southerly exposures. Similar accumula- 
tions of ice formed by streams that freeze to their beds 
and overflow are also erroneously called “glaciers.” The 
ice tends to accumulate below points where streams 
emerge from under protective screens of vegetation or 
from under glaciers and where streams spreading out 
over gravelly beds become shallow. 

In winter, the road in Mount McKinley National 
Park becomes buried at several places under such heavy 
deposits of ice that it is necessary to thaw and remove 
the ice to open the road for early summer traffic. The 
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FIGURE 9. REMOVING IcE FROM BRIDGE ON RICHARDSON 
Hicguway. Boiler FURNISHES STEAM FOR THAWING. Lirr.i 
Snow ON VALLEY SLOPES. 


worst condition in recent years developed at a point 
where a corrugated, galvanized iron culvert conducted 
the water of a small stream under the road. The water 
trickling down under the protection of a dense growth 
of vegetation, continued to flow after freezing began 
along the exposed roadbed. Rapid conduction of heat 
by the metal culvert hastened freezing and, when the 
culvert became blocked, water overflowed to freeze on 
the road and bury it under ice. Perhaps the trouble 
might have been prevented by substituting for the 
metal culvert a wooden culvert with steep slope and 
extending it well up into the vegetation so as to protect 
the water from rapid cooling while flowing quickly under 
the road. Wood may be used for culverts in Alaska 
because it decays very slowly under the climatic con- 
ditions prevailing in areas of perennially frozen ground. 

Where the Richardson Highway passes through the 
valley of the Delta River, a four-span, wooden bridge 
(fig. 7) over a glacial stream was almost completely 
buried under ice during the winter of 1934-35. The 
stream continued to flow from under the protecting 
glacier during cold weather, but a short distance 
below, near the bridge, the water spreading out over 
its broad gravelly bed became cold enough to freeze. 
Ice forming on the bed of the stream caused the water 
to overflow. When the stream froze over, water broke 
through cracks to overflow and form ice farther down. 
Repetition of these processes resulted in the burial of 
the bridge as shown in figure 8. 

The bridge was cleared for traffic in the spring by 
melting and breaking out blocks of ice which could be 
hauled away by a tractor (figs. 9 and 10). Steam from 
a boiler was used for the thawing. Trouble such as 
this can be prevented in some places by wise selection 


of a road’s location or by the building of a relatively 
high bridge. 
FLOODS 

The annual precipitation over most of the area of 
perennially frozen ground in Alaska is less than 15 
inches. At Fairbanks it is 11.03 inches.  Surpris- 
ingly little snow accumulates in the winter in central 
Alaska since more than half of the precipitation |- 1n 


the form of light rains, chiefly during July, August, and 
September. Under these conditions large floods 1 the 
rivers are rare except during the spring “break ip 
when ice jams are common. : 
Flash floods occur on some of the small mou) ‘ain 
streams, especially when warm summer rains ise 


rapid melting of glacial ice. Such floods are ost 
troublesome in the valley of the Delta River whe: the 
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Richardson Highway crosses several alluvial cones. 
These cones have been built up by small streams 
during floods which bring down heavy loads of boulders, 
pebbles, and sand. Deposition of the material 
caused by the sudden change in grade as the streams 
enter the broad valley of the Delta River. The road 
is commonly downgrade in both directions from the 
bridge over a stream that is building a cone. _ 

When floods occur, small bridges are frequently 
washed out. Sometimes a stream takes a new course 
down a cone, leaving the bridge spanning a dry channel. 
In the summer of 1931 a small bridge was completely 
buried under a deposit of boulders brought down by 
Gunnysack Creek, making necessary the building of a 
new bridge (fig. 11). 


Is 


THE ALASKA HIGHWAY 


The new road to Alaska, in passing northward from 
Dawson Creek, probably does not pass over perennially 
frozen ground until it crosses into Yukon Territory. 
In Alberta and British Columbia perennially frozen 
ground is found only locally and at high altitudes, but 
it is reported to extend over nearly all of Yukon Terri- 
tory.*. Muskegs, (sphagnum with  tussocks 
are troublesome south of the region of perennially 
frozen ground where they thaw completely in summer, 
but the road has been so located as to avoid most of 
them. 

Much of the country traversed by the Alaska high- 
Way was subjected to Pleistocene glaciation, and thick 
deposits of fine silts containing large amounts of ground 
ice are not common in the glaciated areas. The highway 
joins the Richardson Highway near the junction of the 
Delta and Tanana rivers and just north of the glacier 


be P'S 


* Frozen Ground in the Glaciated Parts of Northern Canada, by W. A. Johnston, 
F. R. S. C., Transactions of the Royal Society of Canada, section IV, series ITI, 
vol. XXIV, May 1930 
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FIGURE 10 
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FIGURE 11.—BRIDGE OVER GUNNYSACK CREEK ON RICHARDSON 
HIGHWAY (nN EARLIER BrinGe Is BurteEp UNpdER Bout- 
DERS AT THE PoINT WHERE MAN Is STANDING. 

section where maintenance has been so. difficult. 


Glaciers are not found in the immediate vicinity of 
the new road. Along its route precipitation in the 
form of both rain and snow Is relatively light. 
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